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DEPARTMENTS  OF  THE  ARMY  AND  THE  AIR  FORCE 

NATIONAL  GUARD  BUREAU 

111  SOUTH  GEORGE  MASON  DRIVE 

ARLINGTON,  VA  22204-1382 

March  14,  1997 


Installations,  Logistics  and  Environment 
Directorate 


Ms.  Jane  Dolan 

Environmental  Protection  Agency  (EPA) 

Office  of  Site  Remediation  and  Restoration 

U.S.  Federal  Building  (HBT) 

Boston,  Massachusetts  02203-0001 

Dear  Ms.  Dolan: 

Pursuant  to  the  requirements  of  the  Administrative  Order  issued  by  your  office 
February  27,  1997  this  letter  serves  as  official  notification  for  four  (4)  actions  to  be 
completed  on  March  14,  1997.  These  actions  are  as  follows: 

a.    Scope  of  Work,  Section  II,  paragraph  A.  Provide  EPA  &  public  all  information 
in  its  possession  on  known  or  potential  contaminants  in  soil  and  groundwater  on,  near 
and  emanating  from  the  training  range  and  impact  area  of  the  Massachusetts  Military 
Reservation  (MMR).  An  extensive  literature  search  of  the  Massachusetts  Army 
National  Guard  and  Installation  Restoration  Program  files  has  been  completed  and 
copied.  As  requested,  three  sets  are  being  provided  to  the  EPA  Regional  Office,  one 
set  to  the  Massachusetts  Executive  Office  of  Environmental  Affairs  and  one  set  to  each 
of  the  community  libraries  in  Bourne,  Falmouth,  Mashpee,  Sandwich  and  the  Coast 
Guard  Post  library  for  public  review. 

b.  Scope  of  Work,  Section  II,  paragraph  B.  Provide  EPA  Technical  Project 
Coordinator  &  public  an  accelerated  schedule  and  work  plan  with  specific  dates  for 
conducting  and  completing  an  independent,  comprehensive  study  of  the  effects  on 
public  health  and  the  environment  of  past,  present ,  and  future  activities  on  or  near  the 
traimng  range  and  impact  area.    A  revised  impact  area  groundwater  study  plan  to 
include  schedules  and  timelines  is  provided.  Comments  received  during  the  draft 
action  plan  review  by  the  EPA,  Massachusetts  Department  of  Environmental  Protection, 
Installation  Restoration  Program,  and  Loftg  Range  Water  Supply  Process  Action  Team 
have  been  incorporated.  Based  on  the  discussions  with  the  EPA  staff  on  7  March,  it  is 
our  understanding  fttat  this  document  will  be  subject  to  change. 
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c.  Scope  of  Work,  Section  IV.  Provide  EPA  a  plan  for  ensuring  adequate  public 
involvement  in  all  work  undertaken  pursuant  to  the  Administrative  Order  and  Scope  of 
Work.  A  comprehensive  public  involvement  plan  is  provided. 

d.  Scope  of  Work,  Section  II,  paragaph  B.6.  Provide  EPA  a  pollution  prevention 
plan  acceptable  to  the  EPA.  A  pollution  prevention  plan  covering  the  actions  and 
activities  surrounding  the  central  impact  area  of  the  MMR  which  includes  the  buffer 
zone  and  small  arms  ranges  is  provided.  On  March  12,  1997  your  legal  counsel  made 
an  oral  request  for  MMR's  training  schedule,  to  be  included  with  this  submission. 
Although  we  question  whether  this  request  is  within  the  scope  of  the  Administrative 
Order,  we  note  that  the  ranges  to  be  placed  in  mobilization  status  are  listed  in  the 
pollution  prevention  plan  that  is  part  of  this  submittal.  How  the  training  schedule  will  be 
impacted  by  placing  these  ranges  in  mobilization  status  has  yet  to  be  determined. 

Should  you  or  your  staff  need  additional  information  or  clarification  on  these 
actions,  please  contact  Mr.  Winters  at  703-607-7860. 


Sincerely, 


Tolonel,  U.S.  Army 
T)eputy  Director  of  Army  National 
Guard,  Installations,  Logistics, 
and  Environment 


Copies  Furnished: 

Massachusetts  Executive  Office  of 

Environmental  Affairs 
Bourne  Public  Library 
Falmouth  Public  Library 
Mashphee  Public  Library 
Sandwich  Public  Library 
Coast  Guard  Post  Library 
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Work  Plan  for  the 
Massachusetts  Military  Reservation  Training  Range  and  Impact  Area 

Response  Action 

pursuant  to  EPA  Region  I  Administrative  Order  SDWA  1-97-1019 


TABLE  OF  CONTENTS 

Tab  A  -  Draft  Action  Plan  for  the  Camp  Edwards  Impact  Area  Groundwater  Quality 
Study 

This  action  plan  contains  the  following  as  required  by  the  Administrative  Order: 

Description  of  soil  sampling  to  be  performed  at  and  near  the  Training  Range  and  Impact  Area. 

Description  of  groundwater  sampling  to  be  performed  at  and  near  the  Training  Range  and  Impact 
Area. 

Description  of  stormwater  sampling  to  be  performed  at  and  near  the  Training  Range  and  Impact  Area. 

Description  of  surface  water  sampling  to  be  performed  at  and  near  the  Training  Range  and  Impact 
Area. 

Description  of  the  health  and  safety  measures  to  be  undertaken  in  the  performance  of  the  work 
required. 

Tab  B  -  The  Training  Range  and  Impact  Area  Pollution  Prevention  Plan 

This  plan  contains  the  following  as  required  by  the  Administrative  Order: 

•  Description  of  pollution  prevention  measures  to  be  undertake  to  mitigate  the  possible  effects  on  public 
health  and  the  environment  from  any  current  and/or  future  activities  at  the  Training  Range  and  Impact 
Area. 

Tab  C  -  The  Public  Involvement  Plan 

This  plan,  required  by  the  Administrative  Order,  describes  how  the  Army  National  Guard  will: 

Make  immediately  available  to  the  public  all  nonprivileged  information  obtained  or  compiled  pursuant 
to  EPA  Region  1  Administrative  Order  SDWA  1-97-1019. 

Coordinating  the  work  under  the  Order  and  SOW  with  the  citizens  advisory  committee  which  will  be 
established  by  EPA. 

Providing  periodic  oral  and  written  updates  to  the  public  on  the  progress  of  the  work. 

Sharing  immediately  with  the  public  all  conclusions  reached  with  respect  to  the  effects  of  past  and 
present  activities  at  the  Training  Range  and  Impact  Area. 

Coordinating  the  work  under  this  Order  and  SOW  with  response  actions  being  undertaken  at  MMR  by 
the  Installation  Restoration  Program. 
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1.0  INTRODUCTION 

The  Army  National  Guard  fully  intends  to  partner  with  the  Environmental  Protection 
Agency  (EPA)  and  other  federal  agencies  to  ensure  a  thorough,  scientifically  sound 
investigation  of  the  effects  of  military  operations  on  the  groundwater  beneath  the  impact 
area.  By  working  with  the  EPA,  the  Massachusetts  Department  of  Environmental 
Protection  (MADEP),  local  officials  and  the  citizens  of  Cape  Cod,  the  Army  National 
Guard  (ARNG)  pledges  to  complete  the  investigation  and  take  the  necessary  steps  to 
protect  the  environment  of  Cape  Cod  while  providing  realistic  training  for  our  citizen 
soldiers. 

1.1  Background 

In  July  1996  the  National  Guard  Bureau  (NGB)  and  the  Massachusetts  Army  National  Guard 
(MAARNG)  were  directed  by  the  Deputy  Undersecretary  of  Defense  for  Environmental  Security 
[DUSD(ES)]  to  study  the  effects  of  military  operations  on  the  groundwater  beneath  the  impact 
area.  This  study  was  in  response  to  concerns  raised  by  EPA  Region  I  in  a  letter  to  DUSD(ES). 
In  August  1996  NGB  assembled  experts  from  the  Army,  the  Air  Force,  the  Massachusetts  Army 
National  Guard,  the  Army  Corps  of  Engineers,  the  Army  Environmental  Policy  Institute,  Air 
Force  Center  for  Environmental  Excellence,  Army  Environmental  Center,  the  Army  Center  for 
Health  Promotion  and  Preventative  Medicine  and  Georgia  Institute  of  Technology  to  create  an 
action  plan  to  complete  the  study.  Engineering  Technologies  Associates,  Inc.  was  retained  to 
write  the  action  plan  in  accordance  with  the  guidance  provided  by  the  working  group. 
In  October  1996  the  MAARNG  began  working  with  the  Long  Range  Water  Supply  Process 
Action  Team  (LRWSPAT)  on  the  development  of  the  action  plan.  Numerous  briefings  were 
presented  while  the  action  plan  was  developed. 
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In  December  1996  a  rough  draft  of  the  action  plan  was  presented  to  the  EPA,  MADEP,  and 
members  of  the  LRWSPAT,  which  includes  the  EPA,  MADEP,  the  Cape  Cod  Commission 
(CCC),  and  the  water  districts  of  Bourne,  Falmouth,  Mashpee,  and  Sandwich.  The  goal  of  this 
comment  period  was  to  solicit  their  input  in  the  further  development  of  the  action  plan.  NGB 
requested  comments  be  returned  by  15  January  1997  so  a  final  draft  could  be  released  for  public 
review  in  March  or  April. 

In  February  1 997  the  action  plan  was  drastically  changed  to  address  the  comments  received  from 
the  EPA,  MADEP,  and  other  members  of  the  LRWSPAT  and  a  Response  to  Comments  was 
written.  On  February  19,  NGB  and  MAARNG  arranged  for  explosives  experts  to  brief  the 
LRWSPAT.  After  this  meeting,  NGB  and  MAARNG  met  with  EPA  and  MADEP.  NGB  and 
MAARNG  agreed  to  complete  and  release  the  Response  to  Comments  and  a  comment  resolution 
workshop  was  scheduled  for  March  17,  1997.  After  the  workshop  the  final  draft  plan  would  be 
released  for  public  comment. 

On  February  27,  1997  EPA  Region  I  released  an  Administrative  Order  directing  the  NGB  to 
prepare  a  work  plan  for  a  comprehensive  investigation  of  the  groundwater  beneath  the  impact 
area.  The  Administrative  Order  provides  for  complete  EPA  oversight  and  panicipation  and 
establishes  a  citizens  advisory  committee  to  monitor  the  work. 

On  March  3,  1997  the  Chief  of  National  Guard  Bureau  met  with  EPA  Region  I  and  pledged  the 
NGB's  full  cooperation  and  support.  On  March  7,  1997  NGB  presented  the  concept  of  the  action 
plan  to  the  EPA,  MADEP,  and  other  members  of  the  LRWSPAT  and  discussed  comments 
received  from  the  EPA,  MADEP  and  the  Cape  Cod  Commission.  This  discussion,  along  with 
the  Administrative  Order,  guided  the  final  development  of  this  action  plan,  released  to  EPA, 
MADEP  and  the  public  on  March  14,  1997. 


I 


DRAFT 
March,  97 

1.2        Overview 

The  Massachusetts  Military  Reservation  (MMR)  is  a  21,000  acre  facility  located  in  western  Cape 
Cod  in  the  towns  of  Bourne,  Falmouth,  Mashpee  and  Sandwich  in  Barnstable  County  (Figure  1- 
1).  The  facility  is  organized  into  four  functional  areas: 

(i)         The  Cantonment  Area:  The  most  actively  used  section,  it  consists  of  the  base 
administrative,  housing,  maintenance  and  operation  facilities  (Area  2  on  Figure 

l-i); 

(ii)        The  Training  Range  and  Impact  Area:  [MG2]  Occupies  most  of  the  northern 

portion  of  the  base,  and  is  used  for  military  training,  law  enforcement  training  and 

sport  shooting  (Area  1  on  Figure  1-1); 
(iii)      The  Veterans  National  Cemetery:  Located  in  the  southwestern  corner  of  MMR,  it 

contains  a  Veterans  Administration  (VA)  Cemetery  and  support  facilities  (Area  3 

on  Figure  1-1),  and 
(iv)       Cape  Cod  Air  Force  Station:   Occupies  the  northeastern  portion  of  the  range  area, 

and  houses  the  air  defense  warning  system  (Area  4  on  Figure  1-1). 

Military  use  of  MMR  dates  back  to  1911,  with  the  most  intensive  use  of  the  facility  occurring 
during  and  immediately  after  World  War  II.  Most  activities  have  been  phased  out  to  the  current 
level  consisting  of  the  Otis  Air  National  Guard  Base  airfield  and  military  support  facilities  like 
the  Veterans  National  Cemetery  and  the  training  range  and  impact  area. 
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The  training  range  and  impact  area  has  been  used  for  Army  National  Guard,  law  enforcement  and 
fire  protection  training.  Currently,  the  groundwater  underneath  the  northern  portion  of  MMR  is 
being  considered  for  development  as  potable  water  supplies  for  the  four  upper  Cape  towns  of 
Bourne,  Falmouth,  Mashpee,  and  Sandwich.  This  action  plan  provides  guidance  and  procedures 
for  conducting  fieldwork  to  gather  data  and  information  to  determine  the  effects  of  military 
operations  on  the  groundwater  beneath  the  training  range  and  impact  area. 

For  more  than  40  years,  military  and  law  enforcement  training  has  been  conducted  in  the  training 
range  and  impact  area  at  MMR.  This  training  involves  three  distinct  activities: 

(i)         Small  arms  firing  at  several  ranges  inside  the  study  area,  involving  the  use  of 

small  caliber  munitions; 
(ii)        Artillery  firing  from  gun  and  mortar  locations  into  the  impact  area  which  is 

located  in  the  center  of  the  study  area;  and 
(iii)       Demolition  ranges,  one  located  to  the  north  and  just  outside  the  study  area;  and 
another  to  the  south  of  the  impact  area,  located  within  a  range  inside  the  study 
area.  The  two  demolition  ranges  are  used  to  practice    detonation  procedures  for 
explosives  (see  Figure  1-1). 

1.3        Objectives  of  the  Investigation 

Working  cooperatively  with  federal  and  state  environmental  agencies,  the  local  authorities,  the 
Long  Range  Water  Supply  Process  Action  Team  (LRWSPAT),  and  the  public  on  the  Cape,  the 
Army  National  Guard  (ARNG)  is  conducting  a  study  of  the  ground  water  quality  beneath  the 
training  range  and  impact  area  at  MMR.  This  study  will  determine  whether  the  activities  at  the 
training  range  and  impact  area  have  affected,  or  will  affect  groundwater  quality. 
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The  study  will  include:  a  thorough  review  of  the  archives  to  investigate  the  types  and  volume  of 
munitions  used  at  MMR  and  determine  the  location  of  potential  sources  of  contamination;  the 
collection  of  data  and  information  to  verify  the  groundwater  flow  pattern  in  the  training  range 
and  impact  area;  a  preliminary  investigation  of  suspected  potential  sources  of  contamination; 
human  health  and  ecological  risk  assessments;  and  evaluation  of  the  quality  of  groundwater 
beneath  the  study  area.  After  a  review  of  the  data  and  as  information  becomes  available,  the 
scope  of  the  investigation  will  be  revised  to  include  and  adjust  the  number  and  location  of 
investigation  wells,  conduct  potential  source  investigations  and  aquifer  characterizations  to 
determine  the  long  term  effects  of  military  operations  on  groundwater.  The  results  of  these 
investigations  will  be  used  to  develop  a  long  term  monitoring  program  and  the  scope  of  the 
policy  and/or  technical  response  necessary  to  protect  the  quality  of  groundwater  for  the  long  term 
needs  of  the  population  on  the  Cape. 

1.4        Environmental  Concerns  at  the  Training  Range  and  Impact  area 

For  more  than  40  years,  the  training  range  and  impact  area  at  MMR  has  been  used  for  military 
and  law  enforcement  training.  These  training  activities  have  been  widely  varied,  as  well  as  the 
size  and  types  of  munitions  used.  The  impact  of  these  activities  and  the  fate  of  the  spent 
munitions  in  the  environment  has  been  of  interest  for  many  parties  on  the  Cape.  The  training  and 
munitions  used  by  activity  and  location  are  as  follows: 

(a)  Small  Arms  Firing  Ranges:  These  are  outdoor  pistol  and  rifle  training  ranges 
typically  consisting  of  a  firing  position,  a  cleared  range  area,  a  target  position,  and 
an  impact  berm.  Typically,  the  weapons  that  have  been  fired  in  these  ranges  are 
small  caliber  weapons  including  50  caliber  or  smaller  munitions;  with  the 
dominant  choice  being  5.56,  7.62  and  9  millimeter(mm)  small  arms  rounds.  The 
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primary  constituent  of  these  munitions  is  a  lead  core  in  a  metal  alloy  jacket, 
usually  composed  of  copper,  iron  ,  antimony  and  nickel. 

(b)  Artillery  and  Mortar  Positions:  These  are  small  sites  in  the  range  area  where  the 
artillery  and  mortars  are  placed  and  fired  at  targets  in  the  impact  area.  In  the  past, 
the  spent  shell  casings  and  propellant  bags  were  disposed  of  at  these  locations 
and/or  in  the  vicinity  of  the  artillery  and  mortar  locations.  The  munitions  used  at 
these  sites  include  105  mm,  155  mm  and  8  inch  caliber  artillery  projectiles  and  60 
mm.  81  mm,  and  4.2  inch  mortar  cartridges.  The  chemical  constituents  of  these 
munitions  are  similar  to  those  used  at  small  arms  ranges  but  also  include 
explosive  compounds. 

(c)  The  Impact  Area:  This  is  the  centrally  located  area  in  the  range  that  contains  the 
targets  used  for  artillery  and  mortar  firing.    When  the  rounds  fired  are  detonated, 
the  explosive  materials  are  generally  consumed  at  the  time  of  detonation. 
Sunlight  degrades  most  of  the  remaining  explosives.     The  metal  shell  casing 
breaks  up  into  small  pieces. 

(d)  Demolition  Areas:  These  two  locations  are  ranges  that  are  used  to  practice 
detonation  procedures  for  explosives.  The  environmental  impacts  associated  with 
these  ranges  may  be  similar  to  the  target  areas  in  the  impact  area. 

Explosives  are  defined  as  materials  which  have  the  potential  to  chemically  change  from  a  solid  to 
a  large  volume  of  hot  gases  very  quickly.  High  explosives  (HE)  are  materials  which  undergo  the 
chemical  change  at  a  rate  faster  than  the  speed  of  sound,  such  as:  TNT  (trinitrotoluene),  RDX 
(Cyclonite)  ,  mercury  fulminate,  and  lead  azide.  Low  explosives  undergo  a  chemical  change  at  a 
slower  than  the  speed  of  sound  and  include  black  powder,  smokeless  powder  and  other 
propellants.    TNT  has  been  the  most  widely  used  military  explosive  since  World  War  I.    RDX 


DRAFT 
March,  97 

was  developed  during  World  War  II,  and  is  used  in  combination  with  TNT.  Mercury  fulminate 
and  lead  azide  are  used  as  primers  in  ammunition  and  are  unstable. 

The  primary  environmental  interests  associated  with  the  historic,  current  and  future  use  of  the 
training  range  and  impact  area  involve  the  metal  projectiles  from  fired  or  "spent"  munitions.  The 
propellant  is  almost  completely  destroyed  during  firing,  and  while  some  propellant  residues  may 
accumulate  at  the  firing  point,  the  propellant  itself  is  not  likely  to  appear  in  the  impact  area.  In 
the  case  of  artillery  firing,  the  excess  propellant  was  burned  after  the  firing,  also  in  the  immediate 
vicinity  of  the  firing  point.  Artillery  propellant  bags  are  no  longer  burned  at  Camp  Edwards. 
Currently,  HE  rounds  are  only  used  during  mortar  training.  The  HE  mortar  rounds  are  composed 
of  Composition  B  explosives,  which  are  a  combination  of  TNT  and  RDX.  The  projectile  body  is 
composed  of  forged  steel.  Most  of  the  explosives  in  a  HE  projectile  are  destroyed  at  impact.  For 
sometime  now,  only  metal  projectiles,  not  the  live  HE  artillery  rounds  have  been  fired  into  the 
impact  area  at  MMR  for  artillery  training.  Low  cost  indirect  training  rounds  (LITR)  are  used  in 
place  of  HE  rounds  for  artillery  training.  The  LITR  rounds  are  manufactured  with  a  combination 
of  metals  (Zinc,  Potassium,  and  Aluminum).  There  are  no  explosives  used  in  the  artillery 
projectiles. 

The  HE  in  the  current  munitions  used  are  designed  to  be  completely  consumed  during  firing  and 
upon  impact.  Therefore,  only  the  metal  projectiles  end  up  in  the  impact  area.  These  metals  are 
not  very  mobile,  and  numerous  studies  have  shown  that  they  are  contained  in  the  first  six  inches 
to  two  feet  of  the  soils. 

The  investigation  will  include  additional  screening  analysis  to  help  determine  if  other  military 
activities  in  the  study  area  may  have  effected  the  quality  of  groundwater. 
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1.5        Scope  of  the  Action  Plan 

This  action  plan  presents  the  technical  and  investigative  aspects  of  the  proposed  study  of 
groundwater  quality  beneath  the  training  ranges  and  impact  area  at  MMR  as  required  by  the 
administrative  order. 

The  data  gathered  from  this  investigation  will  be  used  to  modify  the  Pollution  Prevention  Plan 
also  required  by  the  Administrative  Order.  The  Pollution  Prevention  Plan  will  determine  the 
techniques  and  technologies  available  to  prevent  contamination  resulting  from  military  training 
activities. 
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2.0  BACKGROUND  AND  ENVIRONMENTAL  SETTING 

2.1  Site  Location  and  History 

The  MMR  is  located  on  upper  Cape  Cod,  approximately  60  miles  southeast  of  Boston, 
Massachusetts  (See  Figure  1-1).  The  MMR  consists  of  approximately  21,000  acres. 
Approximately  14,000  acres,  occupying  the  northern  seventy  percent  of  MMR,  constitutes  the 
training  range  and  impact  area  (Figure  2-1).  The  primary  focus  of  this  investigation  is  the  impact 
area.  A  secondary  focus  is  the  small  arms  ranges,  demolition  ranges,  artillery  and  mortar  firing 
positions  surrounding  the  impact  area,  and  the  Rod  and  Gun  Club  to  the  southwest  of  the  study 
area  (Figure  2-2). 

For  over  40  years,  MMR  has  been  used  for  military  and  law  enforcement  training.  This  training 
has  included  the  firing  of  small  arms,  guns,  hand  grenades,  artillery,  mortar  and  ordnance 
demolition.  The  environmental  interests  associated  with  these  activities  could  potentially  affect 
groundwater. 

2.2  Site  Description 

The  training  range  and  impact  area  is  in  the  central  portion  of  MMR.  Numerous  firing  ranges, 
artillery  and  mortar  positions,  and  training  areas  surround  an  impact  area  in  the  center  of  the 
study  area  (See  Figure  2-2). 

The  impact  area  contains  targets  at  which  artillery  and  mortars  are  fired  during  training  activities. 
The  primary  target  area  is  the  strip  along  the  road  in  the  southeast  and  central  portions  of  the 
impact  area  referred  to  as  "tank  alley."  (Tank  alley  is  a  row  of  metal  tank  hulls  used  as  targets.) 
The  northern  portion  of  the  impact  area  around  the  intersection  of  Woods,  Turpentine  and 
Sandwich  roads  (also  known  as  the  "five  corners"  area)  used  to  be,  but  is  no  longer  a  target  area. 
The  impact  area  includes  a  500  meter  buffer  zone  around  the  target  areas  (See  Figure  2-2). 
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The  study  area  will  be  the  training  range  and  impact  area  located  inside  of  Pocasset  Forestdale 
Road,  Burgoyne  Road  and  Gibbs  Road,  the  demolition  areas  and  the  Rod  and  Gun  Club  (Figure 
2-2). 

2.2.1     Physiography  and  Surface  Waters 

The  Cape  Cod  peninsula  was  formed  during  the  retreat  of  the  glaciers  at  the  end  of  the  Ice  Age. 
It  consists  of  two  distinct  types  of  terrain  resulting  from  the  recession  of  two  separate  lobes  of  ice 
sheets.  The  training  range  and  impact  area  are  located  on  a  broad,  undulating  glacial  outwash 
plain  with  considerably  more  relief  than  the  area  to  the  south.  The  elevation  generally  ranges 
from  100  to  250  feet  with  the  highest  reported  elevation  of  306  feet  above  mean  sea  level 
(Massachusetts  ARNG,  1985).  The  training  range  impact  area  is  dotted  with  natural  depressions 
called  "kettle  holes".  Only  one  of  these  kettle  holes,  Succonsette  Pond,  which  is  located  in  the 
southwestern  corner  of  the  impact  area  buffer  zone,  contains  water  (Figure  2-3). 
Due  to  the  high  permeability  of  the  sands  and  gravel  underlying  the  training  range  and  impact  area, 
there  are  no  perennial  streams,  and  very  little  to  no  run-off.  This  suggests  that  almost  all 
precipitation  in  the  training  range  and  impact  area  ends  up  as  groundwater  recharge  or 
evapotranspiration.  The  rapid  infiltration  of  rainfall  essentially  eliminates  surface  water  runoff  and 
ponding  -  even  in  most  kettle  holes.  Intermittent  streams  are  only  visible  in  a  few  drainage  swales, 
and  are  only  active  during  heavy  rainfall.  Succonsette  Pond  appears  to  be  fed  from  groundwater 
flow-through,  and  run-off  waters  during  heavy  rainfall  events.  It  has  no  surface  water  outflow. 
Topography  of  the  range  shows  swales  leading  out  of  the  impact  area;  others  terminate  within  the 
range  (USGS,  1976). 


13 


I  / 


ESICNED 
DRAWN 
CHECKED 
APPROVED 


OATE 

OaTE 


RGURE  2-3 


ENGINEERING    TECHNOLOGIES 
ASSOCIATES,      INC. 

ENGINEERS     *     PLANNERS      «     SURVEYORS 

3453  ELLICOIT  CENTER  DRIVE       SUITE   101 
ELUCOTT  CITY,    MARYLAND   21043 
6M.T0.     WI-9920  WASi     821--490 

14 


PHYSIOGRAPHIC  MAP  OF  THE 
TRAINING  RANGE  AND  IMPACT  AREA 


CON  TO  AC  NO.: 


DRAFT 
March,  97 

2.2.2  Geology 

MMR  is  located  within  the  Coastal  Plain  physiographic  province.  The  predominant  physical 
features  are  moraines  and  outwash  plains  composed  of  poorly  sorted,  heterogeneous  mixtures  of 
sands,  silts,  gravel,  and  boulders  mixed  with  well  sorted  and  stratified  sands,  gravel  and  silt. 
These  geomorphologic  features  are  a  result  of  depositional  processes  associated  with  the  advance 
and  retreat  of  two  ice  sheets.  Three  distinct  geologic  units  can  be  identified:  the  Sandwich 
Moraine  in  the  north,  the  Mashpee  Pitted  Plain  in  the  southeast,  and  the  Buzzard  Bay  Moraine  in 
the  west  (Figure  2-4).  The  training  range  and  impact  area  is  located  on  the  north-central  portion 
of  MMR.  which  is  underlain  primarily  by  the  Mashpee  outwash  plain.  The  geology  is  comprised 
of  stratified,  unconsolidated  sands  and  gravels  underlain  by  crystalline  bedrock.  The  surface 
elevations  typically  vary  between  100  and  140  feet  above  MSL  in  the  outwash  plains  to  about 
300  feet  above  MSL  in  the  moraines.  The  crystalline  bedrock  is  at  an  average  elevation  of  150 
feet  below  MSL  (USAEHA.  1986). 

The  surface  and  subsurface  soils  are  characterized  by  a  heterogeneous  mixture  of  cobbles,  gravel, 
sand  and  silt  to  highly  stratified  sands  and  gravel.  Typical  of  these  soils  are  fine  loamy  topsoil 
overlying  thick  sand  deposits  or  silty  materials  over  stratified  sand  and  gravel.  All  these  deposits 
sit  on  a  bedrock  that  has  been  mapped  as  a  granodiorite  (USGS,  1976). 

2.2.3  Hydrogeology 

The  aquifer  beneath  MMR  is  part  of  the  unconsolidated  glacial  deposits  of  Cape  Cod,  which 
constitutes  the  primary  and  sole  source  of  potable  water.  The  groundwater  is  under  unconfined 
conditions  with  the  highest  groundwater  surface  elevations  beneath  the  MMR.  Therefore, 
groundwater  flows  radially  in  all  directions  from  the  Reservation  (Figure  2-5). 
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The  training  range  and  impact  area  is  a  major  recharge  area.  It  may  be  located  above  the  apex  of 
the  groundwater  system  at  MMR.  Groundwater  flow  from  the  impact  area  may  be  multi- 
directional. 

Recharge  to  the  aquifer  is  from  precipitation,  averaging  about  21  inches  a  year.  The  depth  to 
groundwater  can  be  as  deep  as  140  feet  (ABB,  1992)  in  areas  of  high  elevations  in  the 
training  range  and  impact  area,  and  has  been  documented  to  be  about  115  feet  at  the  IRP  CS-19 
study  area  in  the  impact  area  (USACHPPM,  1996).  The  unconsolidated  sands  and  gravels  are 
highly  permeable  with  hydraulic  conductivities  between  200  and  300  feet  per  day.  With  average 
groundwater  gradients  of  0.003  percent,  the  groundwater  flow  velocity  probably  ranges  between 
0.8  to  2.3  feet  per  day  (ft/d)  (USGS,  1976).  The  vertical  hydraulic  conductivity  appears  to  be 
relatively  high,  but  lower  than  the  horizontal.  Data  are  limited  on  this  subject,  and  the  extent  of 
anisotropy  within  the  aquifer  has  not  been  defined. 

2.3        Previous  Investigations 

In  1987,  the  U.S.  Army  Environmental  Hygiene  Agency  (USAEHA)  conducted  an  investigation 
of  ash  remains  from  the  burning  of  propellant  bags  at  artillery  and  mortar  positions.  The  scope 
of  this  study  was  limited  to  determining  soil  contamination  from  the  ash  remains.  Two  gun 
positions  (GP-8  and  GP-9),  were  selected  as  representative  sites.  These  sites  were  investigated 
as  Area  of  Concern-Chemical  Spill  -18  (AOC  CS-18)  under  the  Installation  Restoration  Program 
(IRP).  Soil  samples  were  collected  from  the  top  18  inches  at  burn  locations  and  analyzed  for 
volatile  and  semi-volatile  organics,  heavy  metals,  and  explosives.  Some  of  these  analytes  were 
detected,  but  at  acceptable  levels  for  the  current  land  use  when  compared  to  background  levels, 
except  for  lead.  Due  to  the  fast  decline  in  concentration  levels  with  depth  (90%  decline  within  6 
inches  of  surface),  the  relative  immobility  of  lead,  and  the  depth  to  groundwater,  the  report 
concluded  that  the  soils  were  not  hazardous,  and  not  an  imminent  source  for  environmental 
concerns.  However,  the  report  recommended  further  investigations.  This  was  due  to  the  lack  of 
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specific  regulations  for  contamination  from  explosives,  the  potential  for  change  in  the 
regulations,  and  the  limitations  of  the  laboratory  techniques  available  at  the  time  for  detecting 
explosive  compounds. 

In  1994,  the  U.  S.  Army  Center  for  Health  Promotion  and  Preventive  Medicine  (USACHPPM) 
conducted  a  follow-on  study  of  the  effects  of  burning  propellant  bags  at  two  firing  positions,  GP- 
8  and  GP-9.  This  study  was  a  detailed  investigation  of  the  firing  locations,  and  included  soil  and 
groundwater  sampling.  Soil  samples  were  analyzed  for  heavy  metals,  explosives,  and  semi- 
volatile  organic  compounds  (SVOCs).  Groundwater  samples  were  analyzed  for  volatile  organic 
compounds  (VOCs).  The  results  of  this  investigation  showed  some  explosives  and  heavy  metals, 
mostly  in  the  top  one  foot  of  soil.  A  preliminary  risk  evaluation  (PRE)  was  conducted  using  these 
results.  The  study  concluded  there  was  no  imminent  danger  to  human  health,  and  no  current  or 
expected  threat  of  ecological  risk  exists  from  current  or  continued  use  of  the  sites. 
Also  in  1994,  an  aerial  photographic  site  analysis  (ERI,  1994)  was  conducted  using  aerial 
photographs  dating  back  to  1943.  This  study  was  used  in  support  of  the  CS-19  IRP 
investigation,  but  covered  the  whole  training  range  and  impact  area  in  an  effort  to  identify  other 
sites  suspected  to  be  potential  sources  of  past  contamination.  The  analysis  was  conducted  by 
viewing  illuminated  transparencies  of  aerial  photos  through  a  stereoscope.  Stereoscopic 
magnification  and  viewing  enables  the  analyst  to  identify  characteristics  associated  with  different 
environmental  conditions  based  on  color,  texture,  tone,  shape,  size  and  patterns  associations. 
These  characteristics  allow  specific  objects  and/or  conditions  to  be  recognized,  and  associated 
with  specific  activities  and  sites. 

Six  sites  were  clearly  identifiable  (Figure  2-6),  with  numerous  areas  showing  varying  levels  of 
activity.  Some  of  these  areas  went  through  several  clearing  and  revegetation  cycles  between 
1943  and  1991.  Several  ground  scars,  which  are  evidence  of  burning,  were  identified  over  the 
years,  and  the  primary  target  areas  showed  small  impact  craters  throughout  the  period  studied 
(ERI,  1994). 
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Under  the  IRP,  a  site  investigation  was  conducted  at  the  CS-19  location,  identified  as  site  #2  in 
the  ERI  study,  within  the  impact  area  in  1992.  This  investigation  included  personnel  interviews, 
geophysical  surveys,  and  soil  sampling.  Soil  samples  were  collected  and  analyzed  for  heavy 
metals,  VOCs,  SVOCs,  herbicides,  and  polychlorinated  biphenyls  (PCBs).  The  geophysical 
surveys  indicated  that  nearly  all  the  identifiable  anomalies  were  attributable  to  surface  or 
subsurface  metallic  debris.  The  results  of  the  laboratory  analysis  of  soil  samples  indicated  the 
presence  of  several  organic  and  inorganic  chemicals.  The  organics  included  one  explosive 
compound,  HMX  (Cyclotetramethylene-tetranitramine),  some  pesticides  including  endrin  ketone, 
alpha-BHC,  heptachlor,  4,4-dichloro-diphenyldichloroethylene  (DDE)  and  4,4- 
dichlorodiphenyldichloroethane  (DDD),  endosulfan  sulfate;  some  herbicides,  dioxins,  and  furans. 
Inorganic  chemicals  detected  included  aluminum,  chromium,  copper,  iron,  lead,  magnesium, 
manganese,  mercury,  vanadium,  nickel,  arsenic,  barium,  beryllium,  cadmium,  calcium, 
potassium,  silver  and  zinc.  Most  of  these  compounds  were  detected  in  samples  taken  from 
surface  to  3  feet  deep.  Based  on  the  operational  history,  as  narrated  through  interviews  with  past 
and  present  personnel,  the  levels  of  contamination  detected  and  the  behavior  of  these  chemicals 
in  the  environment,  the  report  concluded  that  groundwater  contamination  from  this  site  is  not 
likely  (ABB,  1992). 

As  a  follow-up  to  the  1992  study,  four  groundwater  monitoring  wells  were  installed  at  CS-19  to 
assess  the  effect  of  the  site  on  groundwater.  Analysis  of  samples  from  these  wells  indicated  the 
presence  of  RDX  (Cyclonite,  an  explosive  compound)  in  two  of  the  wells,  suggesting  that 
explosive  chemicals  had  reached  the  groundwater  table.  The  detection  of  RDX  in  the 
groundwater  at  CS-19  is  suspected  to  be  from  past  disposal  practices(USACHPPM,  1994).  The 
presence  of  RDX  in  groundwater  also  has  precipitated  a  supplemental  investigation  by  the  IRP  at 
CS-19. 

The  U.S.  Army  Engineers  Waterways  Experiment  Station  in  Vicksburg,  Mississippi  has 
investigated  the  vertical  migration  potential  of  heavy  metals  at  small  arms  ranges  at  MMR  (Bricka, 
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1996-Draft  Report).  Soil  samples  were  collected  from  borings  varying  in  depth  from  surface  to  90 
feet,  and  analyzed  using  EPA  methods  SW-846.  The  potential  for  vertical  migration  was  estimated 
using  the  one-dimensional  advection-dispersion  equation  for  non  reactive,  dissolved  constituents. 
The  predicted  downward  migration  of  metals  in  soils  from  historical  small  arms  use  occurs  at  the 
rate  of  approximately  2  to  3  inches  per  year.  This  figure  is  conservative,  considering  the  low  clay 
and  organic  matter  content  of  the  soils  at  MMR.  Furthermore,  the  advection-dispersion  equation 
assumes  saturated,  homogeneous  and  isotropic  materials  under  uniform  flow.  Based  on  the  results 
of  this  investigation,  it  seems  that  the  conditions  for  vertical  migration  at  the  site  are  considerably 
more  favorable  than  those  at  locations  with  more  silty/clayey  geological  environments.  These 
results  are  preliminary  and  approximate.  Data  gathered  during  this  investigation  will  be  used  to 
refme  the  estimates  of  metal  migration  characteristics  during  the  risk  assessment. 

2.4        Environmental  Fate  and  Transport 

Impact  on  ground  water  from  munitions  will  be  dependent  on  the  physical  and  chemical 
characteristics  of  these  compounds  and  their  mobility  in  the  subsurface  environment.  There  are 
two  classes  of  compounds  that  may  reasonably  be  anticipated  from  munitions.  The  first  is 
explosive  compounds.  There  is  a  growing  body  of  literature  that  addresses  the  environmental 
fate  and  transport  of  explosives.  Explosives  are  subject  to  degradation  and  sorption  in  the 
subsurface  environment.  The  second  class  of  compounds  are  metals.  Metals  do  not  degrade 
since  they  are  elements,  but  they  are  subject  to  chemical  reactions  and  sorption. 

2.4.1     Explosive  Compounds 

The  literature  on  the  environmental  fate  and  mobility  of  explosive  compounds  focuses  on  TNT, 
RDX,  and  HMX.  These  were  widely  used  high  energy  explosives  and  have  been  found  in  the 
environment  at  other  sites. 
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2.4.1.1  TNT 

2,4,6-trinitrotoluene  (TNT)  is  a  crystalline  solid  at  room  temperature.  It  is  slightly  soluble  in 
water  with  a  solubility  of  130  mg/1  (Urbanski,  1964  cited  in  McGrath,  1996). 
TNT  degrades  both  abiotically  and  as  a  microbiologically  mediated  reaction  (Townsend  and 
Meyers,  1996).  Microbiogically  mediated  degradation  is  typically  faster  than  abiotic  and  the 
reaction  proceeds  fastest  under  anaerobic  (oxygen  free)  conditions  (Townsend  and  Meyers, 
1996).  The  principal  degradation  products  are  2-amino-4,6-dinitrotoluene  (2A-DNT),  4-amino- 
2,4-dinitrotoluene  (4A-DNT)  and  2,6-diamino-4-dinitrotoluene  (2,6-DANT).  There  is  evidence 
that  these  degradation  products  are  also  toxic  (Honeycutt  et  al,  1996).  Complete  mineralization 
of  TNT  has  been  documented  through  cometabolism  (TNT  was  not  the  only  source  of  carbon  for 
the  microorganisms)  under  aerobic  conditions  (Gunnison  et  al,  1993). 

Volatilization  is  not  an  important  environmental  process  for  TNT  (McGrath,  1996). 
Sorption  is  an  important  process  affecting  the  mobility  of  TNT.  Partition  coefficients  have  been 
derived  for  a  varietv  of  surface  soils  although  manv  of  these  studies  failed  to  account  for 
transformations  of  TNT  during  the  experiments  (Townsend  and  Meyers,  1996).  Partition 
coefficients  (sorption)  are  higher  for  clay  and  silt  than  sand.  Although  some  investigators  have 
found  a  correlation  between  organic  carbon  content  and  TNT  sorption,  the  primary  sorption 
mechanism  is  sorption  on  inorganic  surfaces  (Pennington  and  Patrick,  1990). 


2.4.1.2  RDX  and  HMX 

Hexahydro-l,3,5-trinitro-l,3,5-triazine  (RDX  or  cyclonite)  is  a  crystalline  solid  at  room 
temperature.  It  is  slightly  soluble  in  water  with  a  solubility  of  42  mg/1  (Sikka  et  al,  1980  cited  in 
McGrath,  1996).    Octahydro-l,3,5,7-tetranitro-l,3,5,7-tetraazocine  (HMX)  is  a  crystalline  solid 
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at  room  temperature.  It  is  virtually  insoluble;  its  solubility  is  2.6  mg/1  (Spanggord,  1982  cited  in 
McGrath,  1996). 

RDX  and  HMX  degradation  takes  place  only  under  anaerobic  conditions.  Although  several 
investigators  have  noticed  degradation  of  RDX  and  HMX  under  aerobic  conditions,  it  only 
occurs  in  clay  and  silt  soils  where  there  may  be  microanaerobic  zones  where  anaerobic 
degradation  occurs.  It  is  suspected  that  RDX  and  HMX  degradation  are  microbiologically 
mediated  processes.  The  degradation  products  of  RDX  and  HMX  are  not  known  because  of  the 
lack  of  analytical  protocols  for  these  compounds  (Townsend  and  Meyers,  1996). 
Volatilization  is  not  an  important  environmental  process  for  RDX  and  HMX  (McGrath,  1 996). 

Sorption  is  an  important  process  affecting  the  mobility  of  RDX  and  HMX.  Partition  coefficients 
have  been  derived  for  a  variety  of  surface  soils  (Townsend  and  Meyers,  1996).  RDX  is  slightly 
less  sorptive  than  HMX  which  in  turn  is  less  sorptive  than  TNT.  The  impact  of  organic  carbon 
content  on  sorption  is  unknown,  although  partition  coefficients  (sorption)  are  higher  for  clay  and 
silt  than  sand  indicating  that  sorption  to  inorganic  surfaces  dominates. 

2.4.1.3  Other  Explosive  Compounds 

Other  explosive  compounds  include  N,2,4,6-tetranitro-N-methylaniline  (tetryl),  pentaerythritol 
tetranitrate  (PETN),  and  ammonium  picrate.  Information  on  the  environmental  fate  and  effects 
of  these  compounds  is  limited.  Their  use  in  munitions  was  limited  compared  to  TNT,  RDX,  and 
HMX.  Environmental  testing  includes  compounds  such  as  2,4-dinitrotoluene  (2,4-DNT),  2,6- 
dinitoluene  (2,6-DNT)  and  1,3,5-trinitrobenzene  (TNB).  These  compounds  are  not  used  as 
explosives;  they  are  byproducts  of  TNT  manufacture  and  are  typically  found  with  TNT.  They 
have  been  found  at  sites  where  contamination  of  the  environment  with  TNT  occurred. 
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2.4.2     Metals 

The  metals  related  to  munitions  are  antimony  (Sb),  arsenic  (As),  barium  (Ba),  copper  (Cu),  iron 
(Fe),  lead  (Pb),  mercury  (Hg),  and  zinc  (Zn).  Antimony,  As,  Ba,  Cu,  Pb,  Hg,  and  Zn  are  known 
as  heavy  metals.  They  normally  only  occur  in  trace  amounts  in  uncontaminated  aquifers.  They 
have  somewhat  similar  fate  and  transport  properties.  Their  occurrence  in  ground  water  will  be 
controlled  by  the  oxidation  state  of  ground  water  (generally  the  oxygen  content),  solubility  and 
sorption  onto  inorganic  surfaces.  In  the  absence  of  reducing  (no  oxygen)  conditions,  these 
heavy  metals  are  immobile  in  ground  water.  They  exist  in  the  subsurface  adsorbed  to  iron  and 
manganese  hydroxides  (Jacobs,  1997).  Uncontaminated  ground  water  at  MMR  is  oxidizing, 
slightly  acidic,  and  low  in  total  dissolved  solids,  so  heavy  metals  would  be  immobile.  The  recent 
investigation  of  inorganics  in  MMR  ground  water  found  that  there  were  no  sites  with  heavy 
metal  contamination  of  ground  water.  All  of  the  plumes  that  had  elevated  heavy  metal 
concentrations  could  be  explained  by  reducing  conditions  in  the  aquifer  that  allowed  heavy 
metals  to  go  into  solution,  or  ground  water  samples  had  entrained  suspended  solids  with  sorbed 
heavy  metals.  (Jacobs,  1997). 

The  remaining  metal  related  to  munitions  is  Fe.  Iron  is  ubiquitous  in  the  Sagamore  lens  aquifer. 
Under  normal   aquifer  geochemical   conditions,   aerobic   and   slightly   acidic   dissolved   iron 
concentrations  are  extremely  low  (<  100  micrograms/liter)  (Jacobs,  1997).   The  subsurface  iron 
exists  as  ferric  hydroxide,  which  is  insoluble.    In  the  absence  organics  in  ground  water  causing 
reducing  conditions,  Fe  will  be  immobile  in  the  subsurface. 
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3.0    TASK  EVALUATION  AND  SCOPE 

This  study  is  being  conducted  to  determine  the  effects  of  military  operations  on  the  groundwater 
beneath  the  training  ranges  and  impact  area.  The  tasks  are  scoped  to  provide  data  on 
groundwater  quality,  verify  the  groundwater  flow  pattern  in  the  study  area,  and  provide  for  the 
preliminary  evaluation  of  suspected  source  areas.  This  information  will  be  used  in  the 
preliminary  risk  and  groundwater  quality  evaluations.  As  more  understanding  of  the 
hydrogeology  of  the  area  is  gained,  the  scope  of  the  study  will  be  revised  as  needed.  Additional 
investigation  wells  and/or  soil  samples  will  be  used  to  collect  data  needed  to  characterize  the 
level  and  extent  of  any  contamination  that  may  exist;  and  collect  geotechnical  and 
hydrogeological  data  to  formulate  policies  for  the  long  range  protection  of  groundwater  beneath 
the  training  ranges  and  impact  area. 

The  initial  scope  of  work  for  the  training  ranges  and  impact  area  study  will  include  the 
installation  of  forty-one  (41)  permanent  and  two  temporary  ground  water  investigation  wells; 
collection  and  chemical  analysis  of  soil,  surface  water,  sediments  and  groundwater  samples;  and 
the  search  for  and  review  of  records  relating  to  the  use  of  the  site,  fate  and  transport  of  suspected 
contaminants,  and  the  general  groundwater  quality  of  the  MMR.  The  investigation  wells, 
supplemented  by  the  LRWSPAT  water  source  investigation  test  wells  and  IRP  monitoring  wells 
will  provide  control  points  for  groundwater  evaluation  data  that  will  be  used  to  verify  the 
groundwater  flow  model.  Soil,  surface  water  and  sediment  samples  will  provide  data  for  the 
preliminary  evaluation  of  suspected  sources;  and  groundwater  samples  will  provide  data  for  the 
evaluation  of  the  quality  of  groundwater  beneath  the  study  area.  Additional  investigation  of 
suspected  sources  may  be  considered  if  the  initial  data  warrants.  Additional  investigation  wells 
and  soil  sample  locations  will  be  determined  in  consultation  with  the  EPA. 
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Figure  3-1  shows  the  proposed  investigation  well  locations.  The  locations  of  these  wells  were 
selected  based  on  the  current  understanding  of  groundwater  flow  and  anticipation  of 
downgradient  locations  from  the  suspected  source  areas.  The  nested  well  locations  are  intended 
to  investigate  probable  vertical  gradients  that  may  control  fate  and  transport  of  contaminants. 
Also,  in  consideration  of  the  current  land  use,  personnel  safety,  and  protection  of  the  aquifer 
against  contamination,  investigation  wells  will  be  placed  strategically  around  the  perimeter  of  the 
impact  zone. 

The  scope  of  the  investigation  will  include  the  installation  of  investigation  wells  in  and  around 
the  training  range  and  impact  area,  the  collection  and  analysis  of  environmental  media,  aquifer 
characterizations  and  the  completion  of  a  risk  assessment.  The  new  wells  will  be  supplemented 
by  selected  IRP  monitoring  wells.  This  investigation  well  network  will  also  include  the  potable 
water  source  investigation  test  wells  installed  by  Stone  and  Webster  earlier  this  year  under 
contract  to  the  Air  Force  Center  for  Environmental  Excellence  (AFCEE).  The  new  and  existing 
wells  will  be  used  to  assess  groundwater  flow  and  quality  beneath  the  training  ranges  and  impact 
area. 

Figure  3-1  shows  the  proposed  locations  for  the  permanent  and  temporary  investigation  wells. 
The  temporary  wells  will  be  sampled  immediately  after  installation,  and  upon  receipt  of  the 
laboratory  results  of  analysis,  the  casing  will  be  pulled  and  the  boring  grouted  to  the  surface.  The 
locations  of  all  investigation  wells  will  be  selected  based  on  ground  water  flow  as  data  becomes 
available,  and  after  consultation  with  the  EPA. 

Figure  3-2  shows  locations  for  soil,  surface  water  and  sediments  sampling.  The  scope  of  this 
sampling  is  designed  to  provide  for  preliminary  evaluation  of  potential  sources  and  probable 
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migratory  routes  of  contamination.  Surface  soil  samples  will  be  collected  at  seventeen  smaller 
sites  within  the  study  area,  including  the  two  demolition  areas,  the  two  target  areas,  the  five 
probable  sources,  seven  burn  areas  and  one  ground  scar  area,  as  identified  by  the  ERJ  report. 
Surface  water  and  sediment  samples  will  be  collected  from  four  ponds  and  a  swamp.  The 
sampling  at  suspected  sources  will  be  done  on  a  grid  system.  The  grids  will  be  based  on  a  review 
of  aerial  photographs  to  identify  the  most  heavily  used  areas  (focal  zone)  of  the  suspected  areas 
for  sampling.  Sampling  locations  in  drainage  swales  will  be  based  on  topography,  visual  field 
observations  and  historical  use  of  the  areas  contributing  flow  to  the  drainage.  Groundwater 
samples  will  be  collected  from  all  the  new  wells,  approximately  twelve  IRP  wells,  and  the 
LRWSPAT  test  wells. 

The  primary  compounds  of  interest  are  those  derived  from  munitions  and  their  degradation 
byproducts.  Therefore,  the  focus  of  the  analytical  program  will  be  to  identify  compounds  relating 
to  explosives.  Furthermore,  the  sampling  and  analytical  programs  will  be  designed  to  attempt  to 
distinguish  compounds  derived  from  explosives,  and  those  resulting  from  other  activities  not 
related  to  typical  range  activities.  However,  for  completeness,  and  in  order  to  comply  with  the 
MMR  IRP  Quality  Assurance/Quality  Control  (QA/QC)  guidelines  for  analytical  programs  for 
environmental  investigations  at  MMR,  the  list  of  analytes  will  include  Target  Analyte  List 
Inorganics  (TAL  inorganics),  Target  Compound  List  Volatile  Organic  Compounds  (TCL  VOCs) 
and  Target  Compound  List  Semi-Volatile  Organic  Compounds  (TCL  SVOCs),  TCL  for 
Pesticides/PCBs,  Herbicides,  Ethylene  Dibromide  (EDB)  and  Methyl-Tert-Butyl-Ether  (MTBE). 

3.1        Investigation 

The  history  of  the  numerous  ranges,  their  use  and  types  of  munitions  used  over  the  years  is 
uncertain.  However,  some  previous  investigations  (USAEHA,  1987;  USACHPMM,  1994)  at 
typical  ranges,  artillery  and  mortar  locations,  and  the  CS-19  site  (see  Figure  3-1)  located  within 
the  training  range  and  impact  area  have  provided  adequate  characterization  of  these  sites,  so  the 
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focus  of  this  investigation  will  be  the  impact  area  itself. 

3.1.1  Archives  Search 

The  historical  use  of  the  impact  area  over  the  last  10  years  has  been  well  documented,  but  the 
previous  50  years  was  not.  Therefore,  a  thorough  search  of  archives  will  be  undertaken  to  locate, 
identify,  and  review  historical  information  about  the  type  and  amounts  of  munitions  used  at  the 
MMR.  An  extensive  search  has  been  initiated  and  will  continue  to  include  records  from  other 
military  installations  for  similar  periods.  This  search  will  also  include  interviews  with  past 
employees  at  the  post  and  the  investigation  of  all  unconfirmed  incidents  of  improper  and/or 
accidental  disposal  within  the  impact  area. 

3.1.2  Review  of  Aerial  Photographs 

The  data  requirements  of  this  project  will  include  the  review  of  new  and  historical  aerial 
photographs.  Aerial  photographs  will  be  analyzed  to  identify  historically  heavily  used  areas  for 
soil  sampling.  These  heavily  used  areas  are  the  most  probable  sites  where  soil  contamination 
may  have  occurred.  An  aerial  photographic  analysis  of  the  impact  area  identified  six  probable 
sites,  which  included  CS-19,  and  numerous  other  locations  of  interest  for  environmental 
investigation  (ERI,  1994). 

3.1.3  Unexploded  Ordnance  Survey 

All  access  roads,  investigation  well  and  soil  sampling  locations  will  be  surveyed  and  cleared  for 
unexploded  ordnance  (UXO)  before  the  investigation.  All  sampling  sites  will  be  surveyed  and 
cleared  of  UXO  within  a  5-foot  radius.  The  depth  of  UXO  screening  during  boring  for 
investigation  well  location  will  be  determined  by  the  result  of  modeling  currently  being 
conducted  at  Huntsville  District  Corp  of  Engineers.  Similarly,  in  the  event  of  subsurface 
sampling  within  the  impact  area,  the  depth  to  which  the  sampling  will  go  may  depend  on  the 
result  of  the  Huntsville  modeling. 
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3.1.4     Surface  Water,  Soil  and  Sediments  Sampling 

Figure  3-2  is  a  map  showing  proposed  locations  for  surface  water,  surface  soil  and  sediments 
sampling.  Natural  depressions  and  swales  will  be  investigated  as  probable  conduits  and  areas  of 
compound  accumulation  resulting  from  storm  water  run-off.  Subsurface  soil  samples  will  also 
be  collected  during  borehole  completion  for  both  permanent  and  temporary  investigation  well 
installation.  The  locations  for  these  investigation  wells  are  shown  on  Figure  3-1. 

3.1.4.1  Surface  Water  and  Sediments  Sampling 

Surface  water  and  sediment  samples  will  be  collected  from  four  ponds  in  the  training  range  and 
impact  area,  one  pond  at  the  Rod  and  Gun  Club,  and  one  swamp  location  just  north  of  the  impact 
area.  Most  kettle  holes  in  the  study  area  are  dry,  and  only  collect  water  during  and  immediately 
after  large  rainstorms  before  it  all  infiltrates  and/or  evaporates  (see  Section  3.1.4.4  Storm  water 
Sampling).  However,  the  swamp  area  and  four  of  these  kettle  holes  appear  to  be  deep  enough  to 
possibly  intersect  groundwater.  They  provide  additional  locations  for  sampling  groundwater. 

3.1.4.2  Soil  Sampling 

The  soil  sampling  program  will  consist  of  a  two  tier  program  including 

(i)         surface  soil  sampling,  and 

(ii)  soil  boring  for  lithologic  logging  at  investigation  well  location. 
Surface  soil  sampling  will  be  conducted  at  the  two  demo  areas,  two  target  areas,  the  five 
potential  source  areas,  and  eight  burn  areas,  as  depicted  by  the  ERJ  report;  drainage  swales  and 
surface  depressions.  At  suspected  source  areas,  each  area  will  be  reviewed  to  determine  the 
"Focal  Area"  -  the  area  that  receives  the  heaviest  and  persistent  use.  The  focal  area  will  be 
gridded  on  a  50  meter  grid  while  the  rest  of  the  area  will  be  on  a  100  meter  grid.  Discrete  soil 
samples  will  be  collected  within  each  grid.  Figure  3-3  is  an  example  of  the  gridding  and 
sampling  location  for  Target  area  #1 .  This  area  is  an  8.25  acre  area  with  a  Focal  area  of  6  acres. 
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A  total  of  41  soil  samples  will  be  collected,  34  at  the  focal  area  and  7  at  other  areas.  Similarly, 
for  all  the  other  areas  of  concern,  a  total  of  415  surface  soil  samples  will  be  collected  for 
analysis. 

During  investigation  well  installation,  subsurface  soils  will  be  sampled  continuously  using  a  10- 
foot  core  barrel.  The  samples  will  be  used  for  lithologic  logging  and  field  screening  using  a 
Flame  Ionization  Detector  (FID).  A  determination  will  be  made  in  the  field  based  on  FID 
readings  whether  any  of  the  samples  will  be  submitted  for  laboratory  analysis. 
Subsurface  sampling  locations  at  areas  where  contamination  may  be  expected  to  occur  at  depth 
will  be  determined  through  surface  sampling  analysis,  site  characterization,  archival  information, 
interview  results  and  consultation  with  the  EPA.  At  all  temporary  well  locations  within  the 
impact  area,  subsurface  soil  samples  will  be  collected  every  ten  feet  of  depth.  The  analytes  list 
for  these  samples  will  include  explosive  compounds  and  metals,  and  additional  analytes  for  these 
samples  will  be  determined  in  consultation  with  the  EPA. 

3.1.4.3  Groundwater  Sampling 

Upon  completion  of  investigation  wells  installation,  and  after  allowing  enough  time  for 
stabilization,  groundwater  samples  will  be  collected  for  analysis.  Groundwater  samples  will  be 
collected  for  all  newly  installed  wells,  the  ten  LRWSPAT  test  wells,  and  twelve  IRP  monitoring 
wells.  Before  sampling,  the  depth  to  groundwater  in  each  well  will  be  measured  and  recorded. 
That  information  will  be  augmented  by  water  level  measurement  from  NSGS,  IRP,  and 
LRWSPAT  monitoring  wells  in  and  around  the  study  area. 
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3.1.4.4  Stormwater  Sampling 

Because  of  the  sandy  soils  and  lack  of  impervious  surface  within  the  impact  area,  there  is  very 
little  stormwater  runoff  as  described  in  Section  2.2.1.  Precipitation  infiltrates  into  the  sandy  soils 
and  becomes  ground  water  recharge.  Only  the  largest  storm  events  will  generate  stormwater 
runoff.  Most  kettle  holes  in  the  study  area  are  dry,  and  only  collect  water  during  and 
immediately  after  large  rainstorms  before  it  all  infiltrates  and/or  evaporates.  Sediment  samples 
will  be  collected  from  areas  where  stormwater  flows  off  the  impact  area  and  from  dry  kettle 
holes  within  the  impact  area.  A  comprehensive  stormwater  sampling  plan  will  be  developed  in 
accordance  with  40  CFR  122.21  and  in  consultation  with  the  EPA. 


3.1.5     Investigation  Well  Installation 

The  scope  of  the  investigation  well  installation  will  initially  include  forty  one  permanent  and  two 
temporary  wells.  The  number  and  locations  of  wells  will  be  subject  to  change  and  revision  in  the 
field  as  data  gathered  is  reviewed,  and  as  we  gain  a  better  understanding  of  the  hydrogeology  of 
the  site.  All  changes  will  be  made  in  consultation  with  the  EPA. 

The  monitor  well  installation  program  will  be  required  to  provide  groundwater  data  collection 
points,  and  hydrologic  control  points  to: 

(i)  Assess  the  quality  of  groundwater  beneath  the  study  area;  and 
(ii)  Provide  a  good  understanding  of  groundwater  levels  and  movement  —  both 
horizontal  and  vertical—  to  help  understand  the  flow  of  groundwater. 
Initially,  twenty-five  locations  have  been  selected  to  install  forty-one  permanent  wells  (See  Figure 
3-1).  At  twelve  of  these  locations,  a  nest  of  two  or  three  wells  will  be  installed.  The  depths  of  the 
investigation  wells  and  the  screening  intervals  will  be  determined  in  the  field  by  the  results  of 
laboratory  analysis  of  groundwater  samples  collected  during  borehole  drilling  for  investigation  well 
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installation.  Well  depth  will  vary  from  approximately  ten  feet  into  the  water  table  to  just  above  the 
Sagamore  Silty  Clay  layer  that  constitutes  the  bottom  of  the  aquifer  (USGS,  1996).  Initially,  two 
locations  in  the  impact  zone  have  been  selected  for  the  placement  of  temporary  wells. 
At  each  well  location,  a  boring  will  be  drilled  from  surface  to  the  bottom  of  the  aquifer.  Soil 
samples  will  be  collected  continuously  using  a  10-foot  core  barrel  for  geologic  logging  of  the 
boring,  field  screening  and  chemical  analysis.  Groundwater  samples  will  be  collected  at  10  foot 
intervals  for  groundwater  column  characterization.  Due  to  the  lack  of  analytical  procedures  to 
provide  real  time  analytical  results  for  TNT  and  RDX,  all  samples  will  be  submitted  to  an  on-site 
laboratory  for  analysis  and  a  24-hour  turn  around.  HPLC-8330  normally  requires  15  hours  for 
sample  preparation  and  24  hours  turn  around.  Therefore,  samples  will  be  analyzed  at  a  laboratory 
on-site  with  24  hour  turn  around.  Temporary  wells  will  then  be  withdrawn  and  grouted  to  the 
surface  after  the  laboratory  releases  the  analytical  results. 

Investigation  wells  will  be  drilled  and  installed  by  a  licensed  driller  under  the  supervision  of  a 
qualified  geologist  or  hydrogeologist  who  will  log  the  boring,  collect  and  prepare  samples,  and 
document  well  completion.  For  purposes  of  this  project,  the  hydrogeologist/field  supervisor  for  the 
drilling  program  will  be  required  to  keep  a  detailed  record  of  the  daily  activities.  This  record  will 
include  but  is  not  limited  to  drilling  conditions,  problems  encountered  and  the  methods  employed 
to  resolve  them,  weather  conditions,  and  any  condition  and/or  activity  bearing  effects  on  data 
quality  and  procedures.The  borings  for  the  wells  will  be  drilled  using  rotasonic  drilling  technique  to 
drill  an  8-inch  diameter  boring.  Rotasonic  drilling  is  a  drilling  methods  that  uses  high  frequency 
mechanical  vibrations  to  push  dual  casings  and  collect  continuous  core  samples  of  the  overburden 
and  most  bedrock  formations.  The  system  has  many  advantages  over  conventional  auger  drilling, 
but  the  two  that  are  most  unique  for  the  conditions  at  MMR  are  the  abilities  to  obtain  continuous, 
undisturbed  core  samples  of  the  sands  and  to  drill  through  boulders,  concrete  and  debris,  thus 
alleviating  the  problems  that  have  been  encountered  by  auger  refusal  at  shallow  depth. 
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A  core  barrel  will  be  pushed  ahead  of  an  outer  casing  using  a  hydraulic  press  to  collect  samples. 
The  core  samples  will  be  used  to  log  the  boring  and  collect  subsurface  soil  samples  for  chemical 
and  geotechnical  analysis.  Soil  and  groundwater  samples  will  be  analyzed  on  site  to  characterize 
the  saturated  zone  of  the  aquifer.  The  results  will  be  used  to  determine  screening  intervals  for  the 
investigation  wells. 

After  the  desired  depth  is  reached,  the  investigation  wells  will  be  installed  using  10  feet  of  0.010- 
inch  factory  slotted  Schedule  80  polyvinyl  chloride  (PVC)  well  screens  and  the  appropriate  length 
of  risers  to  provide  for  a  2-foot  stick-up  above  surface.  After  installation  of  the  well  screen,  risers 
and  well  construction  materials,  the  outer  casing  is  vibrated  back  out  of  the  borehole.  The  vibration 
positively  places  well  construction  materials  around  the  screen  and  risers. 

Upon  completion  and  after  a  stabilization  period  of  at  least  seven  days,  each  well  will  be  developed 
using  the  surge  and  pump  method  as  outlined  in  the  MMR-SOP  manual.  Well  development  will  be 
considered  complete  when  the  temperature,  turbidity,  conductivity  and  pH  of  the  water  stabilizes 
within  10  percent  for  three  consecutive  readings. 

At  locations  where  nested  wells  are  installed,  the  deepest  well  will  be  installed  first.  The  borings  for 
the  other  wells  in  the  nest  will  be  completed  using  PVC  disposable  knock-out  plugs.  The  borings 
for  these  well  will  be  completed  without  any  soil  or  groundwater  sampling. 

3.1.6     Elevation  and  Location  Survey  of  Investigation  wells 

A  licensed  surveyor  will  locate  investigation  wells  installed  during  this  investigation.  The 
coordinates  of  the  wells  will  be  presented  in  the  Massachusetts  State  Plane  Coordinate  System 
North  American  Datum  of  1927.  Vertical  surveys  of  the  wells  will  be  based  on  the  National 
Geodetic  Vertical  Datum  of  1929.  Horizontal  and  vertical  accuracy  of  the  surveyed  location  will 
be  within  0.01  feet.     Well  stickup  from  ground  surface  will  be  determined  for  the  well  and 


DRAFT 
March,  97 


protective  casings  with  the  same  level  of  accuracy.  A  permanent  marker  will  be  placed  at  the  points 


of  measurement  on  each  casing. 


3.1.7  Well  Site  Clean-up  and  Restoration 

After  completion  of  field  activities  at  all  sampling  and  investigation  well  locations,  all  equipment 
and  materials  not  associated  with  the  well  itself  will  be  promptly  removed.  The  area  will  be 
restored  to  its  original  condition  by  removing  trash,  excess  grout  and  concrete  and  grading  to 
remove  ruts.  Seeding,  mulching  and  general  landscaping  may  be  required.  All  drill  cuttings  and 
well  development  waters  will  be  containerized,  unless  otherwise  specified  by  the  field 
supervisor. 

3.1.8  Water  Level  Measurements 

Subsequent  to  the  completion  of  the  survey,  groundwater  levels  in  the  investigation  wells  will  be 
measured  and  recorded  using  an  electronic  measuring  device.  The  probe  of  the  device  is  lowered 
into  the  well  until  it  hits  the  water  table.  A  continuous  tone  is  emitted  when  the  probe  contacts 
water.  The  depth  to  water  is  read  off  the  calibrated  tape  to  which  the  probe  is  attached.  Water 
levels  will  be  measured  with  0.01  foot  accuracy;  and  the  data,  together  with  surveying  data  used  to 
generate  a  groundwater  elevation  map. 

3.1.9  Aquifer  Testing 

Aquifer  testing  will  be  conducted  in  an  attempt  to  identify  the  hydrogeologic  conditions  and 
controls  on  groundwater  flow  and  contaminant  transport.  The  objective  of  this  testing  will  be  to 
qualitatively  determine  aquifer  parameters  that  control  flow  patterns  and  to  determine  the 
relationship  between  these  flow  patterns  and  the  transport  of  any  contamination  that  might  exist. 
Further  still,  the  results  of  this  effort  will  be  used  to  refine  existing  models  to  predict  the  regional 
flow  and  transport  for  the  whole  installation.    The  activities  of  this  task  will  include  slug  and/or 
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pumping  tests  to  estimate  hydraulic  conductivity  and  determine  the  relative  permeability  and 
conductivity  of  the  various  strata  being  monitored  at  the  site. 

3.2  Preliminary  Risk  Evaluation 

A  Preliminary  Risk  Evaluation  (PRE)  will  be  conducted.  A  PRE  is  a  screening-level  risk 
assessment  that  supports  risk  management  decision  making.  The  PRE  will  identify  those 
compounds  of  concern  which  are  found  in  concentrations  that  may  have  potential  adverse  effects  on 
humans  and  ecological  receptors. 

The  PRE  will  be  conducted  using  the  Tier  I  procedure  and  guidelines  provided  in  the  MMR  Risk 
Assessment  Handbook,  Volumes  I  and  II,  Massachusetts  Military  Reservation  (CDM,  September 
1994),  updated  to  meet  the  focus  of  this  study.  Preliminary  risk  evaluation  screening  procedures 
(Tier  I)  are  designed  to  conservatively  identify  sites  that  require  further  investigation.  They  are 
designed  to  be  conservative;  identifying  sites  that,  in  fact,  may  not  present  any  actual  risk. 
As  data  becomes  available,  a  human  health  and  ecological  risk  assessment  will  be  initiated.  The 
risk  assessment  will  be  conducted  in  accordance  with  guidelines  provided  in  the  MMR-RAH. 
the  public  health  risk  assessment  will  consist  of  five  principal  components,  including  hazard 
identification,  close  response  assessment,  exposure  assessment,  risk  characterization,  and 
limitations/uncertainties.  Fate  and  transport  modeling  will  be  considered  to  suppport  the  risk 
assessment.  The  estimated  risk  values  will  be  continuously  refined  as  more  data  is  collected  over 
the  duration  of  the  field  work,  and  a  final  risk  assessment  result  included  in  the  final 
investigation  report. 

3.3  Follow-on  Actions 

The  following  actions  may  be  required  to  fulfill  the  goals  of  the  EPA  Region  I  Administrative 
Order. 
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3.3.1  Risk  Assessments 

The  Army  National  Guard,  in  consultation  with  EPA,  will  complete  human  health  risk  and 
ecological  risk  assessments.  The  Army  National  Guard  will  partner  with  other  federal  agencies 
who  are  recognized  experts  in  the  risk  assessment  field.  These  agencies  will  work  with  the 
supervising  contractor  to  gather  information,  augment  existing  data  and  complete  the  risk 
assessments.  These  risk  assessments  will  include  modeling  the  fate  and  transport  of  all 
contaminants  found  as  a  result  of  this  investigation  and  will  be  used  during  the  development  of 
any  required  response  plans  and  the  long  term  monitoring  program. 

3.3.2  Response  Plans 

Response  plans  will  be  prepared  and  implemented  as  conditions  warrant.  All  data  evaluation 
will  be  conducted  in  consultation  with  EPA.  At  any  time  sample  results  indicate  additional 
investigation  is  required  at  a  particular  site,  the  ARNG  will  direct  the  supervising  contractor  to 
prepare  a  response  plan.  The  preparation  of  the  response  plan  will  be  coordinated  with  EPA, 
MADEP  and  the  IRP.  ARNG  will  brief  the  citizens  advisory  committee  of  the  need  for  and 
contents  of  the  response  plan.  The  response  plan  will  be  initiated  immediately  after  receiving 
approval  of  the  plans  contents  from  EPA. 

3.3.3  Installation  Response  Program  (IRP)  Investigation  Referral 

Throughout  the  duration  of  this  investigation,  the  ARNG  will  coordinate  with  the  IRP.  All  data 
gathered  during  the  investigation  will  be  made  available  to  the  IRP.  A  partnership  will  be 
established  with  IRP  to  ensure  all  response  plans  are  coordinated.  In  the  event  that  a  source  of 
contamination  is  located  and  determined  to  be  eligible  for  inclusion  in  the  IRP,  the  partnership 
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ensure  that  the  proper  investigation  is  conducted.  The  proper  agency  will  develop  any  required 
response  plan  and  will  ensure  all  necessary  actions  are  taken  to  comply  with  that  plan. 


3.3.4  Long  Term  Monitoring  Program 

After  the  initial  data  has  been  gathered  and  the  groundwater  model  has  been  verified,  ARNG 
may  develop  a  long  term  monitoring  program.  This  monitoring  program  will  be  developed  in 
consultation  with  EPA,  USGS,  MADEP  and  the  LRWSPAT.  Additional  input  may  be  requested 
from  the  IRP  and  other  federal  agencies.  The  long  term  monitoring  plan  will  be  developed  using 
the  results  of  the  groundwater  modeling,  the  risk  assessments  and  source  evaluations.  Additional 
permanent  wells  may  be  installed  in  support  of  the  long  term  monitoring  program. 
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4.0      SAMPLING  AND  ANALYSIS 

4.1        Sampling  Program 

During  the  field  work,  environmental  samples  will  be  collected  from  surface  soils,  subsurface 
soils,  surface  water,  sediments  and  groundwater  for  laboratory  chemical  analysis.  All  field 
activities  will  be  conducted  according  to  standard  operating  procedures  outlined  in  the  MMR- 
IRP  "Standard  Operating  Procedures  for  Environmental  Investigations  at  MMR"  (CDM,  1993) 
subject  to  the  changes  proposed  in  this  work  plan.  Table  4-1  summarizes  the  initial  sampling 
program,  showing  the  number  and  types  of  samples  to  be  collected,  sampling  locations  and 
analytical  methods.  Soil  samples  will  be  subjected  to  headspace  screening  in  the  field,  and  water 
samples  will  be  analyzed  in  the  field  for  temperature,  conductivity  and  pH. 

4.1.1  Field  Screening 

All  soil  samples  collected  during  this  investigation  will  be  subjected  to  headspace  screening. 
This  will  be  done  by  filling  half  of  a  4-oz.  glass  jar  with  portions  of  the  sample.  The  jar  will  be 
covered  with  aluminum  foil  and  a  lid,  and  allowed  to  equilibrate  at  room  temperature  (70°  F)  for 
approximately  15  minutes.  This  will  allow  any  volatile  organics  in  the  sample  to  equilibrate 
within  the  air  in  the  headspace  above  the  sample.  The  probe  of  a  Flame  Ionization  Detector  (FID) 
will  then  be  inserted  through  the  aluminum  foil  into  the  headspace.  The  reading  registered  on  the 
FID  will  be  recorded. 

4.1.2  Well  Installation 

Investigation  wells  will  be  installed  at  the  locations  proposed  in  Section  3.1.5  of  this  work  plan 
and  at  additional  locations  as  needed  based  on  the  evaluation  of  data  collected  during  the  study  in 
consultation  with  the  EPA. 
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Permanent  investigation  wells  will  be  drilled  and  installed  by  a  licensed  driller  under  the 
supervision  of  a  qualified  geologist  or  hydrogeologist  who  will  log  the  boring  and  document  well 
completion.  The  borings  for  the  wells  will  be  drilled  using  rotasonic  drilling  technique  or  hollow 
stem  auger  depending  on  proposed  boring  depth.  Rotosonic  drilling  is  a  drilling  methods  that 
uses  high  frequency  mechanical  vibrations  to  push  dual  casings  and  collect  continuous  core 
samples  of  the  overburden  and  most  bedrock  formations.  The  system  has  many  advantages  over 
conventional  drilling,  but  the  two  that  are  most  unique  for  the  conditions  at  MMR  are  the 
abilities  to  obtain  continuous,  undisturbed  core  samples  of  the  sands  and  to  drill  through 
boulders,  concrete  and  debris,  thus  alleviating  the  problems  that  have  been  encountered  by  auger 
refusal  at  shallow  depths. 

When  rotosonic  drilling  is  employed,  a  4-inch  diameter  core  barrel  will  be  pushed  ahead  of  an  8- 
inch  outer  casing  using  a  hydraulic  press  to  collect  core  samples.  The  core  samples  will  be  used 
to  log  the  boring.  For  the  initial  boring  at  each  well  or  well  nest  location,  groundwater  samples 
will  be  collected  every  10  feet  and  analyzed  to  characterize  the  saturated  zone  of  the  aquifer. 
These  results  will  be  used  to  determine  screening  intervals  for  additional  investigation  wells  at 
this  location.  After  the  desired  depth  is  reached,  the  investigation  wells  will  be  installed  using  10 
feet  of  0.010-inch  factory  slotted  Schedule  80  polyvinyl  chloride  (PVC)  well  screens  and  the 
appropriate  length  risers  to  provide  for  a  2-foot  stick-up  above  surface.  After  installation  of  the 
well  screen  and  risers,  the  outer  casing  is  vibrated  back  out  of  the  borehole.  The  vibration 
positively  places  well  construction  materials  around  the  screen  and  risers. 

A  similar  procedure  will  be  followed  when  using  hollow  stem  augers.  Lithologic  samples  will 
be  collected  every  five  feet  using  a  split  spoon.  For  the  initial  well  at  each  location,  ground  water 
samples  will  be  collected  every  ten  feet  through  a  screened  auger  section  (see  MMR  SOP  4-7, 
CDM,  1993).  Well  construction  will  be  identical  to  that  proposed  above. 

Upon  completion  and  after  a  stabilization  period  of  at  least  seven  days,  each  well  will  be 
developed  using  the  surge  and  pump  method  as  outlined  in  the  MMR  SOP  4-3  (CDM,  1993). 
Well  development  will  be  considered  complete  when  the  temperature,  turbidity,  conductivity  and 
pH  of  the  water  stabilizes  within  10  percent  for  three  consecutive  readings. 
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Temporary  investigation  wells  will  be  drilled  using  the  same  procedures  described  above  for 
permanent  wells.  These  boreholes  will  be  advanced  to  the  silty  layer  at  the  bottom  of  the  aquifer. 
Samples  of  soil  and  water  will  be  collected  every  ten  feet  during  drilling.  The  drill  casings  will 
remain  in  the  borehole  until  analysis  results  are  available  from  the  laboratory.  After  the  results 
are  received,  the  casings  will  be  pulled  and  the  borehole  grouted  to  the  surface. 

4.1.4     Surface  Water/Sediment  Sampling 

Surface  water  samples  will  be  collected  from  ponds  in  and  around  the  impact  area  as  described  in 
Section  3.1.4.  Surface  water  samples  will  be  collected  using  the  procedure  in  MMR  SOP  1-1 
(CDM,  1993). 

Sediment  samples  will  be  collected  at  the  same  locations  as  surface  water  samples  are  collected. 
Sediment  samples  will  also  be  collected  from  swales  and  kettleholes  where  stormwater  runoff 
from  the  impact  area  concentrates  as  described  in  Section  3.1.4.  Sediment  samples  at  surface 
water  sampling  locations  will  be  collected  using  the  procedure  in  MMR  SOP  1-1  (CDM,  1993). 
Sediment  samples  in  swales,  where  there  is  no  water,  will  be  collected  using  the  procedures  for 
surface  soil  sampling  (described  in  Section  3.1.4.2  and  MMR  SOP  1-3).  Samples  will  be 
collected  on  the  longitudinal  axis  of  the  swale  or  kettlehole  at  50  meter  intervals.  Three  samples 
will  be  collected  at  each  interval.  One  sample  will  be  collected  at  the  deepest  part  of  the  swale  or 
kettlehole  (thalweg)  and  two  samples  will  be  collected  on  either  side  at  an  elevation  one  foot 
above  the  deepest  point.  Swale  or  kettlehole  sediment  samples  will  be  collected  to  a  maximum 
depth  of  six  inches  using  the  procedures  in  MMR  SOP  1-3  (CDM,  1993). 

4.1.4     Soil  Sampling 

Surface  soil  sampling  will  be  conducted  at  disturbed  areas  within  the  impact  zone  as  described  in 
Section  3.1.4.2.  At  the  target  zones  and  areas  identified  as  potential  source  areas,  discrete 
samples  will  be  collected.  A  grid  with  a  50  meter  spacing  will  be  overlaid  on  the  focal  area  of  the 
potential  source.  A  surface  soil  sample  will  be  collected  at  the  center  of  each  grid  following  the 
procedures  in  MMR  SOP  1-1.  Surface  soil  samples  will  be  collected  to  a  maximum  depth  of  two 
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feet.  As  mentioned  above,  all  soil  samples  will  be  screened  with  the  FID.  The  soil  samples  with 
the  highest  readings  on  the  FID  will  be  submitted  to  the  laboratory  for  the  complete  analysis, 
which  includes  VOCs,  SVOCs,  EDB,  MTBE,  and  pesticides/PCBs. 

Outside  the  focal  area  of  the  potential  source,  a  grid  with  a  spacing  of  100  meters  will  be 
overlaid.  A  surface  soil  sample  will  be  collected  at  the  center  of  each  grid  following  the 
procedures  in  MMR  SOP  1-1  (CDM,  1993).  Surface  soil  samples  will  be  collected  to  a 
maximum  depth  of  two  feet. 

In  ground  scar  and  burn  areas  as  identified  in  Section  3.1.4.2,  composite  surface  soil  samples  will 
be  collected.  A  50  meter  spaced  grid  will  be  overlaid  on  each  ground  scar  and  burn  area. 
Surface  soil  samples  will  be  collected  at  the  center  of  each  grid  following  the  procedures  in 
MMR  SOP  1-1  (CDM,  1993).  Samples  from  each  eight  grid  section  (a  total  of  20,000  square 
meters  or  about  5  acres)  or  less  for  small  sites  will  be  composited  following  the  procedures  in 
MMR  SOP  2-3  (CDM,  1993).  Composited  samples  will  only  be  analyzed  for  explosives  and 
TAL  inorganics.  The  compositing  procedure  results  in  losses  of  VOCs  and  possibly  SVOCs 
from  the  samples  (see  MMR  SOP  2-3,  CDM,  1993).  At  least  one  discrete  sample,  in  addition  to 
the  composite  sample,  will  be  collected  from  each  ground  scar  and  burn  area.  This  discrete 
sample  will  be  submitted  for  a  complete  analysis  that  includes  VOCs,  SVOCs,  EDB,  MTBE,  and 
pesticides/PCBs. 

Subsurface  soil  samples  will  be  collected  every  ten  feet  during  drilling  at  temporary  well  sites  in 
the  impact  zone.  Subsurface  soil  samples  will  be  collected  every  30  feet  during  drilling  at  sites 
expected  to  have  contaminants  at  depth  as  determined  through  site  characterization,  archival 
search,  surface  soil  analysis,  and  consultation  with  the  EPA. 

As  the  study  progresses  and  analytical  results  are  received,  additional  soil  sampling  may  be 
conducted.  Additional  analysis  requirements  will  be  determined  in  consultation  with  the  EPA. 
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4.1.5     Water  Level  Measurements 


After  installation  and  a  stabilization  period  of  at  least  seven  days,  the  water  levels  in  all  new  and 
some  existing  wells  around  the  training  range  and  impact  area  will  be  measured  using  an  audible 
electric  water  level  measuring  device.  The  device  is  lowered  into  the  well  and  detects  sounds  that 
indicate  the  presence  of  water.  The  depth  to  water  shall  be  measured  from  the  reference  mark  at 
the  top  of  the  well  casing,  to  an  accuracy  of  0.01  feet.  The  depth  to  water  will  be  recorded  in  a 
field  notebook  (see  MMR  SOP  1-6,  CDM,  1993). 

4.1.6     Groundwater  Sampling 

Groundwater  samples  will  be  collected  from  each  new  investigation  well  and  some  of  the 
existing  IRP  and  LRWSPAT  test  wells.  These  samples  will  be  analyzed  for  explosive 
compounds,  TAL  inorganics,  TCL  VOCs  and  TCL  SVOCs,  TCL  pesticides/PCBs  and 
herbicides,  ethylene  dibromide  (EDB),  and  methyl-tertiary-butyl  ether  (MTBE). 

After  a  seven-day  stabilization  period,  all  investigation  wells  will  be  sampled.  Prior  to  sampling, 
each  well  shall  be  purged  using  the  EPA  low-flow  purge  and  sampling  procedure  (see  Appendix 
C).  Samples  bottles  will  be  filled  according  to  the  analytical  requirements.  All  groundwater 
samples  will  be  analyzed  for  explosive  compounds  and  the  TAL  inorganic  parameters.  Selected 
groundwater  samples  will  be  analyzed  for  VOCs,  SVOCs,  and  pesticides/PCBs.  The  selection 
will  be  based  on  location  downgradient  of  suspected  sources  and  hydrologic  considerations. 
The  samples  for  volatile  organic  analyses  will  be  collected  in  two  40-ml  vials,  ensuring  no  air 
bubbles  are  entrained  in  the  sample.  The  samples  will  be  preserved  with  hydrochloric  acid  (HC1) 
to  a  pH  less  than  2.  Pre-sampling  preservation  tests  at  each  well  will  ensure  proper  preservation 
of  the  samples.  The  remaining  sample  bottles  will  be  filled  after  the  VOC  samples  are  collected. 
All  samples  will  be  collected  by  allowing  water  to  flow  into  the  container  with  a  minimum  of 
disturbance.  For  samples  requiring  preservatives,  the  preservative  will  be  added  to  the  container 
before  the  water.  Filtered  samples  will  be  filtered  through  a  0.45-micron  filter  using  a  peristaltic 
pump,  with  the  filter  attached  to  the  discharge  port.  All  samples  will  be  labeled  and  immediately 
placed  on  ice  for  delivery  to  the  laboratory.  A  chain  of  custody  and  field  record  will  be 
maintained  for  all  samples  (see  MMR  SOP  1-2,  CDM,  1993). 
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4A.1     Sample  Designations  and  Identification 

For  tracking  purposes,  samples  will  be  designated  and  identified  according  to  the  MMR  protocol, 
using  14  alphanumeric  characters.  The  14  alphanumeric  characters  will  constitute  six  information 
groups: 

(i)  The  first  two  characters  denote  a  site  code,  which  usually  is  a  number  between  01  and 
99  assigned  to  a  site  at  the  time  of  initial  information  gathering.  The  site  code  for 
the  training  range  and  impact  area  will  be  7 1 . 
(ii)        The  next  two  characters  denote  sample  types.  The  general  nomenclature  of  this 
code  is  as  follows: 

BS:  Soil  boring  sample 

BW:  Groundwater  sample  from  a  boring 

GB:  Water  sample  from  a  geologic  boring 

MS:  Investigation  well  soil  sample 

MW:  Groundwater  sample  from  a  investigation  well 

QS:  Equipment  rinsate  sample 

QT:  Trip  blanks 

QW:  Source  water  sample 

WT:      Water  table  sample 
(iii)       The  next  three  characters  represent  the  horizontal  locator,  which  in  this  case  will 

be  the  well  numbers.  The  horizontal  locator  consists  of  numbers  ranging  from  001 

up  to  the  total  number  of  wells  installed. 

(iv)      The  next  three  characters  represent  the  vertical  location  and  help  distinguish 

between  samples  taken  from  different  depths  at  the  same  horizontal  location.  For 

nested  well  clusters,  these  characters  will  be  A,  B  or  C,  with  A  representing  the 

deepest  well. 
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(v)  The  next  two  characters  denote  the  event  number,  and  usually  reference  the 
chronological  event  for  a  specific  activity  such  as  the  number  of  rounds  for 
groundwater  sampling. 

(vi)  The  last  two  characters  represent  the  sample  modifier  in  the  case  of  duplicates  and 
matrix  spikes. 

After  an  identification  number  has  been  assigned  to  each  sample,  pertinent  information  about 
each  sample  will  be  documented  in  the  sample  log  sheet  and  field  log  book,  including: 

Sample  number; 

Date  and  time  sample  collected; 

Well  and/or  boring  identification  number; 

Depth  of  sample; 

Analysis  to  be  performed; 

Sample  description; 

pH,  temperature,  and  specific  conductivity  (for  groundwater  samples  only); 

Name  of  person  collecting  the  sample;  and 

Notes  regarding  unusual  site  conditions. 

4.1.8  Waste  Handling 

Investigation-derived  waste  will  be  handled  according  to  MMR  IRP  procedures  which  are 
described  in  Section  5.0  of  this  document  (see  MMR  SOP  2-6,  CDM,  1993). 

4.1.9  Health  and  Safety  Monitoring 

A  Health  and  Safety  Plan  (HASP)  has  been  prepared  (see  Appendix  B).  The  plan  details  the 
health  and  safety  procedures  to  be  followed  during  all  field  activities.  Section  3.1.3  describes  the 
UXO  survey  phase  of  the  project.  The  UXO  screening  will  include  all  sampling  areas  and  access 
roads  to  these  areas  within  the  impact  zone.    These  surveys  will  be  performed  by  a  qualified 
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UXO  specialist  following  standard  Army  procedures  in  consultation  with  the  explosive  ordnance 
detachment. 

4.1.10  Hydrogeologic  Characterization 

Aquifer  testing  will  be  performed  on  all  permanent  investigation  wells  completed  as  part  of  this 
project  as  described  in  Section  3.1.9.    Slug  tests  (both  rising  and  falling  head  tests)  will  be 
conducted  on  each  investigation  well  following  the  procedures  in  MMR  SOP  4-6  (CDM,  1993). 
These  data  will  be  analyzed  using  the  appropriate  methodologies. 

After  the  completion  of  the  slug  testing  program.  Three  sites  will  be  chosen  for  long  term 
pumping  tests.  Test  locations  and  plans  will  be  designed  in  consultation  with  the  USGS  ground 
water  modeling  experts  and  approved  by  the  EPA  to  ensure  that  the  data  meets  the  needs  of  the 
ground  water  model.  It  is  envisioned  that  the  tests  will  last  five  days  and  include  peizometers 
both  above  and  the  below  the  elevations  where  the  investigation  wells  are  screened  to  collect  data 
on  the  vertical  anisotropy  of  the  aquifer. 

4.1.11  Quality  Control  Samples 

The  types  of  Quality  Control  (QC)  samples  to  be  collected  during  the  field  work  include  trip  and 
field  blanks,  equipment  rinsate  blanks  and  duplicates.  These  items  are  explained  below. 

4.1.11.1  Field  and  Trip  Blanks 

Field  blanks  are  samples  collected  from  the  source  of  water  used  for  drilling,  decontamination 
and  steam  cleaning  during  the  investigation.  At  least  one  field  blank  is  collected  from  each 
source  of  water  used  for  a  given  program.  Normally,  the  same  source  of  water  is  used  for  steam 
cleaning  and  decontamination,  so  only  one  field  blank  is  collected.  However,  if  different  sources 
of  water  are  used  for  these  purposes,  additional  field  blanks  must  be  taken. 
Trip  blanks  are  40-ml  glass  vial  samples  prepared  by  a  laboratory,  transported  to  the  sampling 
site   and   returned  to   the   laboratory  with  VOC   samples.   Trip   blanks   are  used   to   detect 
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contamination  by  VOCs  during  sample  shipping  and  handling.  Trip  blanks  accompany  and  are 
stored  and  analyzed  with  VOC  samples. 

4.1.11.2  Equipment  Rinsates 

Equipment  rinsate  samples  are  collected  by  passing  water  through  decontaminated  sampling 
equipment.  These  samples  are  used  to  measure  the  effectiveness  of  the  decontamination  process. 
MMR  SOP  2-2  recommends  collecting  one  rinsate  for  each  type  of  sampling  equipment  used 
each  day  decontamination  is  performed.  If  more  than  one  type  of  equipment  is  used  to  obtain 
samples  from  a  particular  matrix,  the  rinsate  blank  must  be  collected  in  a  manner  to  provide 
information  on  each  piece  of  equipment.  Equipment  rinsates  are  analyzed  for  the  same  analytes 
as  the  samples  collected. 

4.1.11.3  Field  Duplicates 

Field  duplicates  are  samples  collected  in  duplicates  from  the  same  matrix.  For  each  analyte,  field 
duplicates  will  be  collected  immediately  following  the  original  sample.  Duplicates  will  be 
collected  at  a  frequency  of  10  percent  of  the  samples  collected  per  matrix. 

4.1.11.4  Matrix  Spike/Matrix  Duplicate  samples 

To  check  the  laboratory  Quality  Control,  matrix  spike  and  matrix  spike  duplicate  (MS/MSD) 
samples  are  collected.  These  samples  will  be  prepared  according  to  the  Quality  Assurance 
Project  Plan  (QAPP)  (see  Appendix  A). 

4.2        Analytical  Program 

Initially,  586  soil  and  sediment  samples  and  156  water  samples  will  be  collected  for  analysis 
(see  Table  4-1).  The  soil  samples  will  consist  of  415  surface  soil,  49  subsurface,  and  20 
sediment  samples.  Ninety-two  quality  assurance/quality  control  soil  samples  will  be  collected 
46  duplicates  and  46  MSD  samples.  Approximately  10  samples  from  investigation  derived  soil 
cuttings  for  TCLP  analysis.  A  total  of  156  water  samples  will  be  collected  including  5  surface 
water  samples,  67  ground  water  samples  and  84  quality  assurance/quality  control  samples 
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including  8  field  and  trip  blanks,  40  equipment  rinsates,  9  duplicate  and  MSD  samples  and  10 
for  TCLP  analysis. 

These  samples  will  be  analyzed  for  explosive  compounds,  TAL  inorganics,  TCL  organic 
compounds  including  VOCs  and  SVOCs;  TCL  pesticides/PCBs  and  herbicides;  EDB,  and 
MTBE.  The  primary  contaminants  of  concern  for  this  investigation  are  those  derived  from  the 
munitions  used  and  their  degradation  byproducts.  Therefore,  the  analytical  program  will 
consist  of  a  laboratory  analyses  of  100  percent  of  the  samples  for  TAL  inorganics,  which 
include  the  heavy  metals  found  in  munitions,  100  percent  of  the  samples  for  explosives,  and  30 
percent  of  the  samples  for  all  other  analytes.  This  percentage  may  be  adjusted  up  or  down 
based  on  the  site  characterization  and  consultation  with  the  EPA.  As  the  study  progresses, 
additional  sampling  and  analysis  will  be  performed. 

4.2.1  Field  Screening 

Soil  and  sediment  samples  will  be  subjected  to  field  headspace  screening  for  volatile  organics 
using  a  Flame  Ionization  Detector  (FID).  Results  of  this  screening  will  be  used  to  determine 
worker  protection  and/or  to  identify  samples  for  laboratory'  analysis. 

4.2.2  Laboratory  Analysis 

Laboratory  analysis  will  be  conducted  using  EPA  Contract  Laboratory  Program  (CLP) 
methodologies,  except  where  explosives  are  involved  and  no  CLP  method  exists.  In  these  cases, 
the  analysis  will  be  done  by  EPA  used  for  similar  investigations  at  MMR  or  other  military 
installations. 

Tables  in  the  QAPP  (Appendix  A)  summarize  the  analytes  list,  the  Maximum  Contaminant 
Levels  (MCLs)  and/or  soil  screening  limits  as  stipulated  by  the  MMR  Risk  Assessment 
Handbook  and  the  method  detection  limits. 
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4.2.3  Data  Management  and  Evaluation 

Analytical  reports  will  be  reviewed  for  sample  collection,  handling,  analytical  and  reporting 
consistency.  The  project-specific  Quality  Assurance/Quality  Control  (QA/QC)  plan  is  provided 
in  Appendix  A. 

A  systematic  process  to  evaluate  and  validate  the  data  for  this  project  is  outlined  in  the  site- 
specific  QA/QC  plan.  This  data  validation  process  will  consist  of  the  use  of  acceptable  criteria  to 
provide  assurance  that  the  data  are  adequate  for  their  intended  use.  The  process  will  involve  data 
editing,  screening,  checking,  auditing,  verification,  flagging,  certification  and  review.  The  data 
review  and  validation  will  be  conducted  independent  of  the  laboratory  conducting  the  analyses. 

4.2.4  Well  Head  Protection  Area  Review 

There  are  several  municipal  water  supply  wells  to  the  south  of  the  training  range  and  impact  area 
(Bourne,  Falmouth,  and  Sandwich).  There  are  also  water  supply  exploration  efforts  taking  place 
around  the  training  range  and  impact  area.  The  zone  of  contribution  to  these  wells  will  be 
examined  and  reviewed  to  determine  if  the  training  range  and  impact  area  falls  within  the  limits 
of  the  Zone  II  well  head  protection  areas  of  these  municipal  wells  or  the  water  supply  test  wells 
being  drilled  and  tested  in  and  around  the  range  and  impact  areas.  Figure  4-1  shows  the 
preliminary  Zone  II  areas  for  the  LRWSPAT  test  wells  (Stone  and  Webster,  1996). 

Massachusetts  law  requires  water  supply  wells  to  delineate  a  well  head  protection  area  (WHPA). 
Municipalities  are  required  to  enact  special  zoning  ordinances  and  take  other  measures  to  protect 
groundwater  within  the  WHPA  against  contamination  (MADEP  Guidelines  and  Policies  for 
Public  Water  Systems,  1991).  Each  water  supply  well  permitted  to  pump  more  than  100,000 
gallons  per  day  is  required  by  law  to  delineate  Zone  I,  Zone  II,  and  Zone  III  WHPAs.  Zone  I  is 
the  area  within  a  400-foot  radius  of  the  well.  Zone  II  is  the  area  that  contributes  water  to  the  well 
under  specific,  permitted  pumping  and  recharge  conditions.  Zone  III  is  the  watershed  that 
contributes  water  to  the  well.  The  Zone  II  delineation  prepared  for  the  existing  and  potential 
municipal  wells  will  be  reviewed  to  verify  if  they  fall  within  the  training  range  and  impact  area. 
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5.0  DECONTAMINATION  AND  WASTE  DISPOSAL 

All  equipment  and  tools  will  be  cleaned  before  beginning  the  field  work  and  during  well 
installation  and  sample  collection.  All  personnel  will  be  protected  as  outlined  in  the  Health  and 
Safety  Plan.  This  work  will  generate  investigation  derived  wastes  (IDW)  that  will  need  proper 
handling  and  disposal. 

These  investigation  derived  wastes  will  include  drill  cuttings  from  well  installation,  waste  liquids 
from  decontamination  activities,  well  development  and  purge  waters,  unused  sample  bottles  and 
used  protective  clothing  and  equipment.  These  wastes  will  be  handled  according  to  the  following 
protocol. 

5.1        Decontamination 

The  drilling  contractor  will  provide  an  acceptable  rig  and  support  truck  equipped  with  a  steam 
cleaner,  water  tank,  portable  wash  rack,  and  other  equipment  necessary  to  complete  the  drilling 
and  well  installation  program.  A  decontamination  pad  for  the  heavier  equipment  (such  as  rigs, 
augers  and  rods)  and  a  staging  area  for  supplies  will  be  constructed  at  a  location  approved  by  the 
MMR  Range  Management  Office.  All  drill  rigs,  construction  equipment  and  tools  will  be 
cleaned  before  beginning  the  field  program.  All  decontamination  will  take  place  at  the 
decontamination  pad  except  for  reusable  sampling  equipment,  which  may  be  decontaminated  at 
the  drilling  location. 

Decontamination  procedures  will  follow  the  SOP  for  environmental  investigations  at  MMR 
(CDM,  1993)  Cleaning  of  heavy  equipment  will  consist  of  scraping,  brushing,  washing  with 
potable  water  and  steam  cleaning  until  exposed  surfaces  are  free  of  soil  residue.  Augers  and 
wrenches  will  be  rinsed  with  distilled  water,  and  air  dried.  Pumps  used  for  circulating  water  and 
sampling  will  be  decontaminated  by  circulating  an  Alconox/water  solution  in  the  pump  and 
submersible  lines,  followed  by  a  distilled  water  rinse. 
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Reusable  sampling  equipment  will  be  decontaminated  according  to  the  following  procedure: 
Remove  visible  contamination  by  brushing  or  wiping  with  a  cloth; 
Wash  and  scrub  with  an  Alconox/water  solution; 
Rinse  with  potable  water; 
Rinse  with  nitric  acid; 
Rinse  with  distilled  water; 
Rinse  with  methanol  and  hexane;  and 
Air  dry  and  wrap  equipment  in  aluminum  foil. 

Reusable  protective  clothing  and  equipment  (such  as  gloves,  boots  and  hard  hats)  will  be 
decontaminated  as  follows: 

Wash  with  an  Alconox/water  solution 

Rinse  with  potable  water; 

Rinse  with  distilled  water;  and 

Air  dry  and  store  in  a  polyethylene  bag  to  prevent  contamination  during  storage  or 

transport. 

5.2        Waste  Disposal 

The  investigation  and  decontamination  process  will  generate  contaminated  wastes  that  require 
proper  handling  and  disposal.  The  following  is  an  outline  of  the  appropriate  handling  procedures 
for  each  of  these  waste  streams. 

5.2.1     Personal  Protective  Equipment  (PPE) 

All  used  PPE  will  be  segregated  based  on  the  judgment  of  the  field  supervisor  as  to  whether  they 
are  hazardous  waste  or  trash.  PPE  contaminated  with  hazardous  waste  will  be  drummed  and 
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stored  at  the  central  staging  area  for  proper  disposal.  PPE  not  contaminated  by  hazardous  waste 
will  be  disposed  of  as  general  trash. 

5.2.2  Soil 

The  soil  boring  and  investigation  well  installation  programs  will  generate  soil  cuttings.  Samples 
of  the  soils  will  be  screened  for  volatile  organic  compounds  by  an  FID  instrument,  using  the 
headspace  screening  method.  All  soil  cuttings  will  be  drummed  in  a  plastic-lined,  DOT- 
approved,  open-end  sealed  55-gallon  steel  drum.  Recycled  drums  may  be  used;  however,  the 
liner  must  be  new  and  water  tight.  For  tracking,  all  drums  will  be  labeled  with  an  identification 
number,  the  place  of  origin  (soil  boring  or  well  designation)  and  content.  Materials  from  different 
borings  will  not  be  combined  in  the  same  drum,  nor  will  solid  and  liquid  wastes  be  placed  in  the 
same  drum. 

All  drums  containing  investigation  derived  soil  cuttings  will  be  transported  to  the  central  staging 
area.  Disposition  will  be  the  responsibility  of  the  Massachusetts  Army  National  Guard 
(MAAPvNG). 

5.2.3  Water 

All  investigation  derived  waste  waters  will  be  segregated  into  55-gallon  drums  by  source.  Well 
development  and  purge  waters  will  be  stored  separately  for  each  well.  Water  used  for 
decontamination  also  will  be  stored  separately.  All  drummed  water  will  be  staged  on  site  until 
proper  sampling  and  analysis.  Samples  of  this  water  will  be  collected  at  a  frequency  of  one 
sample  per  1,000  gallons  and  tested  for  hazardous  parameters.  If  the  results  of  this  analysis 
indicate  it  is  nonhazardous,  the  water  will  be  filtered  through  activated  carbon  and  discharged  to 
the  surface.  If  the  results  indicate  the  water  is  hazardous  waste,  it  will  be  transported  to  the 
staging  area  for  proper  disposal. 
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The  drilling  contractor  will  be  responsible  for  all  transport  and  staging  of  the  waste,  as  well  as 
building  and  dismantling  of  the  decontamination  pad.  Once  staged  and  properly  labeled,  the 
disposal  of  all  investigation  derived  wastes  will  be  the  responsibility  of  the  MAARNG. 
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6.0  SITE-SPECIFIC  QUALITY  CONTROL  AND  HEALTH  AND  SAFETY 

PLAN 

The  field  work  for  this  project  will  be  conducted  within  the  guidelines  of  the  MMR  Standard 
Operating  Procedures  (SOP),  Quality  Assurance/Quality  Control  (QA/QC)  and  the  general 
Health  and  Safety  Plan  (HASP).  However,  these  generic  plans  will  be  amended  through  addenda 
to  address  site  and  project  specific  requirements.  Only  the  addenda  are  discussed  and  provided  as 
appendices  to  this  work  plan.  The  original  documents  are  made  part  of  this  document  by 
reference. 

6.1  Quality  Assurance  Project  Plan 

Appendix  A  is  a  detailed,  project-specific  QA/QC  plan,  which  will  be  an  addendum  to  the 
original  document.  It  details  the  QA/QC  measures  that  will  ensure  that  the  data  quality  objectives 
of  this  project  are  met.  A  systematic  data  validation  process  will  ensure  the  data  are  adequate  for 
their  intended  application  and  use. 

6.2  Health  and  Safety  Plan 

A  site-specific  health  and  safety  plan  is  provided  in  Appendix  B.  All  personnel  who  work  in  the 
field  will  be  required  to  have  completed  the  40  hour  Occupational  Safety  and  Health 
Administration  (OSHA)  Hazardous  Waste  Site  Investigation  Training  and  have  current 
certification.  In  addition,  a  baseline  and  exposure  history  will  be  maintained  for  all  personnel 
through  a  medical  surveillance  program.  The  health  and  safety  officer  will  maintain  and 
document  such  records.  The  anticipated  level  of  worker  protection  is  Level  D,  but  all  field 
personnel  will  be  prepared  to  upgrade  to  a  modified  Level  D  or  Level  C.  For  that  purpose, 
sufficient  safety  equipment  will  be  maintained  on  site  for  all  personnel  to  provide  for  appropriate 
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protection  as  determined  by  the  on-site  health  and  safety  officer.  At  a  minimum,  the  following 
safety  equipment  must  be  available  for  all  personnel  on  site: 

Safety  goggles; 

Hard  hats; 

Chemical  resistant/Tyvek  coveralls; 

Steel-toed  work  boots; 

Disposable  rubber  gloves; 

Full-face  air  purifying  respirators;  and 

Adequate  supplies  of  GMC-H  APR  cartridges. 

The  field  supervisor  or  his  designate  will  conduct  a  daily  safety  meeting  for  each  field  activity. 
The  supervisor  also  will  be  responsible  for  instituting  the  necessary  supplemental  safety 
procedures. 
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7.0      PROJECT  MANAGEMENT  AND  SCHEDULE 

7.1        Project  Management 

Figure  7-1  is  a  chart  showing  the  organizational  structure  for  this  project.  This  project  is  being 
conducted  under  an  administrative  order  from  EPA  Region  I.  Therefore,  the  scope  of  work  and 
schedule  have  been  developed  in  consultation  with  the  EPA,  who  will  also  feature  prominently  in 
the  management  and  approval  of  the  fieldwork  and  any  changes  thereto.  A  brief  description  of 
the  responsibilities  of  each  entity  and  key  personnel  is  provided  below. 

7.1.1     Organizational  Structure 

The  overall  responsibility  for  the  program  rests  with  the  National  Guard  Bureau  through  the 
interim  Project  coordinator,  Gerard  Winters.  His  responsibility  will  be  to  monitor  the  progress  of 
the  program,  review  and  approve  all  work  products  and  deliverables,  monitoring  the  financial 
and  schedule  control,  and  instituting  corrective  action,  if  necessary. 

The  counterpart  is  the  EPA  technical  project  manager.  He/she  will  be  responsible  for  ensuring 
that  the  quality  and  schedule  of  the  work  meets  the  requirements  of  the  administrative  order;  and 
will  also  be  responsible  for  controlling  the  release  of  information  to  the  public  and  special 
interest  groups.  The  EPA  project  coordinator  will  also  work  with  the  NGB  project  coordinator 
and  other  regulatory  agencies  to  ensure  that  their  needs  and  opinion  are  reflected  in  the  conduct 
of  the  program. 

The  primary  consultant  to  the  NGB  for  completion  of  this  program  will  be  Ogden  Environmental 
and  Energy  Systems  (OGDEN).  They  will  be  responsible  for  supervising  the  fieldwork  and 
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documenting  the  data  and  information  collected  to  ensure  the  technical  integrity  of  the  study.  By 
contract,  OGDEN  will  supervise  several  subcontractors  who  will  provide  specialty  expertise  to 
various  tasks  of  the  program.  The  OGDEN  project  Manager  will  be  Mr.  Marc  Grant.  Mr.  Grant 
will  work  directly  with  the  NGB  project  coordinator,  and  will  be  responsible  for  project  staffing 
and  direct  management  of  all  staff  and  subcontractor  assignments  to  the  project.  In  this  role,  the 
OGDEN  project  manager  will  be  responsible  for  ensuring  that  the  NGB  and  EPA  project 
coordinators  are  kept  informed  of  the  technical  and  schedule  progress  of  the  project. 

To  assist  the  project  manager,  the  following  task  and  activity  managers  may  be  selected: 

Planning  and  technical  oversight  coordinator; 

Field  activities  and  task  Manager; 

Lead  chemist; 

Sample  tracking  and  data  management  coordinator 

Health  and  Safety  Officer; 

Quality  Assurance  Officer; 

Technical  Reviewer;  and 

Program  Administrator. 

These  assistants  to  the  project  Manager  will  be  assigned  responsibilities  for  coordinating  all 
activities  required  to  achieve  the  stated  goals  of  the  their  task  assignment. 
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7.1.2     Subcontractors 

OGDEN  will  subcontract  with  some  specialty  services  providers  to  facilitate  the  completion  of 
this  program.  In  putting  the  team  together,  OGDEN  selected  team  members  to  provide  enough 
flexibility,  technical  know-how  and  experience  with  the  specifics  of  the  project  to  ensure  quality 
service  to  the  study. 

Particular  attention  was  paid  to  the  specialty  functions  of  the  program,  so  that  the  selected  team 
members  have  proven  experience  and  strong  staff  capabilities  in  the  specialty  areas  of  the  project 
for  which  thev  were  chosen. 


7.2        Schedule 

7.2.1     Overall  Project  Schedule 

The  overall  project  schedule  is  shown  in  Figure  7-2.  The  proposed  project  schedule  was 
developed  according  to  the  requirements  of  the  administrative  order,  and  in  consultation  with  the 
EPA.  Any  scheduling  problems  will  be  resolved  at  the  project  coordination  level  between  the 
NGB  and  EPA  project  coordinators. 

7.2.1     Deliverables 

The  only  project  deliverable  will  be  the  site  characterization  report.  OGDEN  will  prepare  and 
submit  this  report  as  a  draft  report,  a  draft  final  and  final  report.  The  report  will  include  a 
summary  of  the  methodologies  and  activities  conducted,  a  summary  of  the  results  of  the 
literature  search  and  review,  and  an  evaluation  and  interpretation  of  the  data  collected.  The 
conclusions  drawn  from  the  studv  and  the  inferences  made  from  the  data  will  be  included;  and 
recommendations  made  as  to  the  follow  on  investigation,  if  necessary. 
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8.0      RECORD  KEEPING  AND  REPORTING 


8.1        Record  Keeping 

All  field  activities  will  be  recorded  in  bound  notebooks  with  sequentially  numbered  pages.  At  a 
minimum,  the  following  information  will  be  entered  in  the  field  notebooks: 
(i)         Surface/Sediment  Sampling  Data 

Sample  location  designations 

Depth  of  sample  location 

Visual  classification  of  soils 

Date  and  time  of  collection 

Type  of  container 

FID  reading 

Date  of  shipment  to  laboratory 

Sampler's  name 

Notes  regarding  unusual  conditions 


(ii)        Subsurface  Soil  Sampling 

Soil  boring  designation 

Visual  classification  of  soils  (unified  system) 

Depth  to  groundwater 

Date  of  boring 

Interval/depth  of  sample 

Date  and  time  of  collection 

Field  weather  conditions 

Analysis  required 
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Date  of  shipment  to  laboratory 

Sampling  method 

Sampler's  name 

Notes  regarding  unusual  conditions 


(iii)       Groundwater  Investigation  well  data 
Investigation  well  designation 

Surface  coordinates,  top  of  casing  elevation,  depth  of  borehole  and 
depth  of  well 
Visual  soil  classification 
Depth  to  groundwater 
Date  of  installation 
Boring  and  well  completion  logs 
Well  development  logs 
Field  weather  conditions 
Notes  regarding  unusual  conditions 


(iv)       Groundwater  Level  Measurements 
Well  designation 
Date  and  time  of  measurement 
Well  depth 
Static  water  elevation 
Type  of  measuring  equipment  used 
Technician's  name 
Notes  regarding  unusual  conditions 
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(v)        Groundwater  Sample  Data 
Well  designation 
Well  depth  and  static  water  level 
Well  volume  and  required  purge  volume 
Type  of  container  and  preservatives 
Types  and  makes  of  sampling  equipment 
Monitoring  equipment  readings 
Date  and  time  of  collection 
Analysis  required 
Date  of  shipment  to  laboratory 
Sampler's  name 
Notes  regarding  unusual  conditions 


All  entries  in  the  field  notebook  and  the  field  logs  will  be  made  in  indelible  black  ink. 
Corrections  will  be  made  by  drawing  a  single  line  through  the  error  and  initialing  and  dating  the 
correction.  Individuals  making  entries  will  sign  and  date  the  bottom  of  each  page  of  the 
notebook.  All  field  log  books  will  be  legible. 

8.2        Reporting 

Upon  completion  of  sample  collection  and  analysis,  the  results  of  field  observations  and 
laboratory  analysis  will  be  summarized  in  a  draft  report.  This  report  will  consist  of  a  summary  of 
the  data,  field  procedures  used  and  the  inferences  drawn  from  the  data  to  identify  probable 
sources,  and  current  status  of  groundwater  quality.  It  will  also  recommend  the  next  step  for 
characterization  of  the  site. 
The  following  is  a  report  outline: 
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1.0  PROJECT  DESCRIPTION 


1.1  Introduction 

The  Massachusetts  Military  Reservation  (MMR)  is  located  on  upper  Cape  Cod,  about  60  miles  south  east 
of  Boston.  Approximately  14,000  acres  of  this  22,000  acre  facility,  refered  to  as  the  range,  maneuver  and 
impact  area,  has  been,  and  is  still  used  for  military  and  law  enforcement  training.  The  range  and  impact 
areas  are  being  considered  for  the  development  of  municial  water  supplies.  This  investigation  of  the  range 
and  impact  areas  is  designed  to  determine  if  there  is  any  ground  water  quality  impairment  resulting  from 
the  training  activities  in  the  areas. 

This  Quality  Assurance/Quality  Control  (QA/QC)  plan  serves  as  a  controlling  mechanism  during  the 
investigation  to  ensure  that  all  data  collected  are  valid,  reliable  and  defensible.  This  document  outlines  the 
objectives,  organization,  and  QA/QC  activities  to  be  undertaken  in  order  to  achieve  the  desired  goals.  This 
QA/QC  plan  is  being  prepared  as  an  addendum  to  the  generic  QA/QC  plan  for  conducting  environmental 
investigations  at  MMR,  and  according  to  the  Environmental  Protection  Agency's  (EPA)  guidelines  and 
specifications  for  preparing  quality  assurance  plans,  EPA-600/483-004. 

1.2  Site  Description  and  History 

The  range  and  impact  areas  occupy  about  14,000  acres  in  the  north-central  portion  of  MMR.  This  facility 
consists  of  a  centrally  located  impact  area  used  for  heavy  mortar  and  artillery  training;  and  numerous  firing 
ranges,  gun  and  mortar  positions  and  training  areas  surrounding  the  impact  area. 

For  over  40  years,  the  range  and  impact  area  has  been  used  for  firing  of  small  arms,  guns,  heavy  artillery, 
and  ordnance  demolition.  The  spent  shells  and  byproducts  of  the  used  munitions  can  cause  environmental 
impairment,  and  subsequently  result  in  environmental  degradation  of  the  soils  and  groundwater. 

1.3  Target  Compounds 

Previous  investigations  have  detected  low  levels  of  some  pesticides,  explosives  and  heavy  metals  in  the 
soils.  Table  1-1  shows  a  list  of  contaminants  detected  at  the  site  by  previous  investigations,  and  how  their 
levels  compare  with  EPA  risk-based  screening  concentration  for  industrial  soils  (EPA  Screening  Guidance, 
July  1996).  For  some  of  the  heavy  metals,  risk-based  screening  levels  were  slightly  exceeded.  The  lead 
levels  are  also  higher  than  the  400mg/kg  suggested  by  EPA. 

1.4  Project  Objectives 

The  objectives  of  the  field  program  are  to  obtain  the  data  and  information  to  evaluate  the  quality  of  ground 
water  beneath  the  range  and  impact  areas.  To  obtain  the  necessary  data,  a  sampling  program  to  collect  and 
analyze  samples  from  various  environmental  media  is  being  proposed. 

Upon  completion  of  the  field  program,  the  data  obtained  will  be  used  to  support  a  preliminary  risk 
evaluation,  and  also  to  determine  whether  additional  investigations  are  warranted. 

1.5  Data  Quality  Objectives 

Samples  collected  will  be  analyzed  for  Explosive  Compounds  (Explosives),  Target  Compound  List 
Volatile  Organics  (TCL  VOCs),  TCL  Semivolatiles  (TCL  SVOCs),  TCL  Pesticides  and  PCBs 
(Pesticides/PCBs),  and  Target  Analyte  List  Inorganics  (TCL  Metals/CN)  using  CLP  methods  where 
available,  and  for  explosives  using  Test  Methods  for  Evaluating  Solid  Waste,  SW-846  Method  8330.  Data 
will  be 


TABLE  1-1.  List  of  Suspected  Contaminants 


Maximum 

EPA  Generic  Soil 

OSHA  PEL/ 

Amount 

Screening  Levels  1 

ACGIH  TLVs 

Detected 

mg/kg 

mg/m3 

Parameter 

mg/kg 

• 

hexachlorabenzene 

.6 

2 

NE  /  0.025  skin,  Ca 

diethylphthalate 

14 

470 

5.0/5.0 

N-Nitrosodiphenylamine 

0.38 

1 

NE/NE 

2,4-DNT 

0.71 

0.0008 

1.5  skin/ 0.1 5  skin 

PESTICroES 

DDE 

0.005 

54 

1.0  ca/  1.0  Ca 

DDD 

0.130 

16 

1.0  ca/  1.0  Ca 

endrin  ketone 

0.0360 

1 

0.1  skin/ 0.1  skin 

endosulfan  sulfate 

0.009 

18 

0.1  skin/ 0.1  skin 

alpha  chlordane 

0.009 

10 

0.5  skin  /  0.5  skin,  Ca 

gamma  chlordane 

0.010 

10 

0.5  skin  /  0.5  skin,  Ca 

EXPLOSIVES 

HMX 

2.713 

NE/NE 

TNT 

1.5  skin/ 0.5  skin 

RDX 

0.009 

100(furan) 

NE/NE 

Dioxins  and  Furans 

HERBICIDES 

0.029 

NE/NE 

dinoseb 

232 

NE/NE 

MCPP 

INORGANICS 

26100 

15/10 

aluminum 

30.8 

38 

1.0/0.5 

chromium  (total) 

156 

1.0/1.0 

copper 

22700 

5/5 

iron 

1830 

400 

0.05  /  0.05  Ca 

lead 

12200 

15/10 

magnesium 

188 

5  eel  /  0.2 

manganese 

0.36 

2 

0.1  eel/ 0.01 

mercury 

22.9 

6000 

0.5  eel  /  0.05 

vanadium 

15.7 

130 

0.015/0.1 

nickel 

4.7 

29 

0.5/0.01  Ca 

arsenic 

26000 

1600 

0.5/0.5 

"  barium 

1.2 

63 

0.005  Ca/0.002Ca 

beryllium 

4.5 

8 

0.005  Ca/0.002Ca 

cadmium 

1480 

5.0/2.0 

calcium 

1200 

NE/NE 

potassium 

5.9 

34 

0.01/0.01 

silver 

180 

12000 

15/10 

zinc 

1.  From  EPA,  July  1996,  Soil  Screentns 

Guidance  Technical  Back; 

iround  Document  Appendix  A. 

Skin  =  prevent  skin  contact. 
Ca  =  Carcinogen. 
Cel  =  Ceiling  level 
NE  =  None  established 
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independently  validated  according  to  the  USEPA  Contract  Laboratory  Program  National  Functional 
Guidelines  for  Organic  Data  Review,  (USEPA,  Feb.  1994)  and  the  USEPA  Contract  Laboratory  Program 
National  Functional  Guidelines  for  Inorganic  Data  Review,  (USEPA,  Feb.  1994).  If  any  EDB  analyses  are 
conducted,  the  data  will  be  validated  at  the  tier  II  level  based  on  EPA  guidelines. 

Record  keeping,  field  activities,  sampling,  sample  custody,  laboratory  analyses,  data  reduction  and 
validation  must  be  of  sufficient  scope  and  detail  that  the  resulting  data  are  technically  and  legally 
defensible.  This  QA/QC  plan  prepared  to  outline  the  specific  requirements  for  conducting  all  activities  on 
this  project  to  ensure  that  those  objectives  are  met. 
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2.0  PROJECT  ORGANIZATION 

The  Camp  Edwards  Impact  Area  Groundwater  Quality  Study  is  being  performed  in  accordance  with  an 
Administrative  Order  issued  to  the  National  Guard  Bureau  (NGB)  by  USEPA  Region  I  under  the  Safe 
Drinking  Water  Act.  The  NGB  Project  Coordinator  will  administer  all  actions  under  the  terms  of  this 
Order,  in  coordination  with  USEPA's  Technical  Project  Coordinator.  A  chart  showing  the  relationship 
between  NGB,  USEPA,  and  other  entities  is  provided  in  Figure  2-1.  NGB  subcontractors  for  the  field 
investigation  activities  will  be  selected  as  indicated  in  the  project  schedule  contained  in  the  Workplan. 
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3.0  QUALITY  ASSURANCE  OBJECTIVES  FOR  MEASUREMENT  DATA  IN  TERMS  OF 

PRECISION,  ACCURACY,  COMPLETENESS,  REPRESENTATIVENESS,  AND 

COMPARABILITY 

The  quality  assurance  objective  for  all  measurement  data  include  considerations  for  precision,  accuracy, 
completeness,  representativeness,  and  comparability.  This  section  incorporates,  by  reference,  portions  of  the 
USEPA  Contract  Laboratory  Program  (CLP)  protocols.  For  organic  parameters,  the  protocols  are  found  in  the 
Statement  of  Work  (SOW)  OLM03.2.  For  inorganic  parameters,  the  protocols  are  found  in  the  Statement  of 
Work  (SOW)  ILMO4.0.  Furthermore,  parts  of  this  section  also  incorporate  by  reference  portions  of  the  EPA 
600  Series  Methods  of  Chemical  Analysis  of  Water  and  Wastes,  revised  March  1993. 

3.1  Precision 

Precision  is  a  quantitative  measure  of  the  variability  between  two  duplicate  samples.  Precision  is  expressed 
as  the  relative  percent  difference  (RPD)  in  concentration  between  duplicate  and  original  sample  analyses, 
as  calculated  from  the  following  formula: 

|S-D| 

RPD  =   -± 4x100 

1(S  +  D) 

where: 

RPD  =  Relative  percent  difference  (percent); 

S  =  Concentration  of  analyte  in  fust  (original)  sample  (mg/kg  or  ug/1);  and 

D  =  Concentration  of  analyte  in  second  (duplicate)  sample  (mg/kg  or  ug/1). 

The  precision  of  the  analytical  data  is  evaluated  by  calculating  RPD  values  for  four  types  of  duplicate 
samples:  field  duplicates,  MSDs,  laboratory  duplicates,  and  blank  spike  duplicates.  For  each  type  of 
duplicate  sample,  all  RPD  values  for  a  given  analyte  are  averaged  to  produce  a  single,  analyte-specific 
average  RPD  value  which  is  then  compared  against  an  established  QC  criterion.  The  QC  criterion  are 
method  or  laboratory  specifec  QC  criterion.  Data  qualifiers  may  be  applied  in  the  data  validation  process 
to  certain  analytical  results  where  RPD  values  do  not  meet  the  established  QC  criteria. 

3.2  Accuracy 

Spike  sample  analyses  are  conducted  by  the  laboratory  to  assess  the  accuracy  of  specific  analytical 
methods  and  to  provide  information  on  the  effect  of  the  sample  matrix  on  the  analytical  methodology. 
Spike  sample  analyses  are  performed  by  adding  known  amounts  ("spikes")  of  representative  target 
compounds  to  a  sample  aliquot  that  is  subjected  to  the  entire  analytical  procedure.  The  original  sample 
(non-fortified)  and  the  spike  sample  results  are  compared.  Accuracy  is  reported  as  percent  recovery  (%R) 
of  the  spike,  as  calculated  from  the  following  equation: 

o/oR=    SSR-  SRxl00 
SA 

where: 
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%R  =  Percent  recovery  (percent); 

SSR  =  Spike  sample  result  (concentration  units); 

SR  =  Original  sample  result  (concentration  units);  and 

SA  =  Spike  added  (concentration  units). 

The  accuracy  of  the  analytical  data  is  evaluated  by  calculating  %R  values  for  two  types  of  spike  samples: 
MS  samples  and  blank  spike  samples.  For  each  type  of  spike  sample,  all  %R  values  for  a  given  analyte  are 
averaged  to  produce  a  single,  analyte-specific  average  %R  value  which  is  then  compared  against  an 
established  QC  criterion.  QC  criterion  may  be  method  or  laboratory  specific  QC  criterion.  Data  qualifiers 
may  be  applied  in  the  data  validation  process  to  certain  analytical  results  where  the  %R  values  do  not  meet 
the  established  QC  criteria. 

3.3  Representativeness 

Representativeness  expresses  the  extent  to  which  the  analytical  data  reflect  the  actual  media  at  the  site.  In 
general,  the  data  are  representative  of  the  site  conditions  and  characteristics.  Acceptable  representativeness  is 
achieved  by  proper  sampling  and  sample  management  procedures  as  documented  in  Section  4.0 
Representativeness  will  be  evaluated  with  respect  to  general  sample  management  issues  including  sample 
documentation,  preservation,  handling,  and  transport  as  well  as  a  discussion  of  representativeness  with  respect 
to  analytical-method  specific  issues  including  method  deviations,  presence  of  potential  laboratory  or  field 
artifacts,  indications  of  sample  nonhomogeneity,  internal  standard  recovery  deficiencies,  and  surrogate 
recovery  deficiencies. 

3.4  Comparability 

Comparability  is  a  qualitative  parameter  that  expresses  the  confidence  with  which  one  data  set  can  be 
compared  to  another.  Comparability  of  the  sampling  and  analytical  programs  are  evaluated  separately. 

Sampling  comparability  will  be  evaluated  based  upon  the  following: 

A  consistent  approach  to  sampling  was  applied  throughout  the  program; 

Samples  were  consistently  preserved;  and 

Sampling  was  performed  during  the  same  time  of  the  year  and  under  similar  physical 
conditions. 

Analytical  comparability  will  be  evaluated  based  upon  the  following: 

•       The  investigation  consistently  utilized  the  same  analytical  laboratory,  sample  preparation 
routine,  and  analytical  methods; 

The  analytical  results  for  a  given  analysis  were  reported  with  consistent  detection  limits  and 
consistent  units  of  measure;  and 

Soil  sample  results  were  reported  on  a  dry  weight  basis,  allowing  for  comparison  between 
different  samples  and  with  Soil  Screening  Levels  (SSLs). 
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3.5  Completeness 

Completeness  is  a  measure  of  the  amount  of  usable  data  resulting  from  the  sampling  and  analysis  program. 
Completeness  of  the  sampling  and  analytical  programs  are  evaluated  separately. 

Sampling  completeness  is  generally  defined  as  the  number  of  samples  collected  divided  by  the  number  of 
samples  required  to  adequately  assess  Site  conditions.  The  sampling  completeness  objectives  are  90 
percent. 

Analytical  completeness  is  defined  as  the  percentage  of  acceptable  (i.e.,  not  rejected)  data  points. 
Analytical  completeness  is  calculated  on  a  method  basis  with  the  exception  of  Method  ILM04.0  (metals); 
for  this  method,  analytical  completeness  is  calculated  on  an  individual  analyte  basis.  The  completeness 
objective  for  the  analytical  program  is  90  percent. 
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4.0  SAMPLING  PROCEDURES 

Sampling  procedures  have  been  developed  to  collect  representative  data  and  to  guide  future  remediation. 
Sample  collection  locations  and  methods  are  detailed  in  Section  4.0  of  the  Workplan;  and  the  appropriate 
Standard  Operating  Procedures  (SOPs),  presented  in  the  "Standard  Operating  Procedures  for  work  to  be 
Performed  at  MMR"  (CDM,  1993),  and  are  incorporated  herein  by  reference.  The  sample  numbering  system 
is  described  in  Section  4.1.7  of  the  Workplan.  All  decontamination  procedures,  well  development,  purging, 
sample  collection,  and  sample  preservation  will  be  conducted  in  accordance  with  this  Quality  Assurance/ 
Quality  Control  Plan.  The  numbers  and  locations  of  samples  in  the  data  collection  program  are  summarized  in 
Table  4-1. 

4.1  Decontamination  Procedures 

To  prevent  contamination  of  samples  by  materials  originating  from  on-site  conditions,  all  sampling  equipment 
will  be  decontaminated.  Decontamination  of  large  equipment  such  as  drill  rigs  and  pipe  will  consist  of  the 
following  basic  steps. 

Clean  with  high-pressure  steam  cleaner. 

Rinse  with  potable  water. 

The  drilling  rig,  casing  and  screen,  and  all  dovvnhole  equipment  will  be  steam  cleaned  prior  to  entering  the  site 
and  will  be  decontaminated  in  accordance  with  the  above  procedures  prior  to  start  of  work.  Before  each  use 
for  monitoring  well  installation,  the  drill  tools  and  equipment  will  be  decontaminated  as  described  above.  The 
drill  rig  and  platform  will  be  decontaminated  before  entering  each  site  or  as  needed  as  determined  by  the 
supervising  geologist. 

Sampling  equipment  coming  in  direct  contact  with  samples  will  receive  additional  cleaning.  The  procedures 
to  be  used  depend  on  the  analyses  to  be  conducted  on  the  sample  and  are  outlined  in  Section  5.1  of  the 
Workplan. 

4.2  Surface  Soil  Sampling 

Surface  soil  samples  (0-2  feet  deep)  will  be  collected  using  stainless  steel  trowels,  bowls,  spoons,  and 
scoopulas.  Each  piece  of  sampling  equipment  will  be  decontaminated  and  wrapped  in  aluminum  foil  prior  to 
use.  The  aluminum  foil  is  to  be  removed  prior  to  sample  collection.  Before  actual  collection  of  the  sample, 
approximately  the  top  1  inch  of  soil  will  be  removed  from  the  sample  location  using  the  stainless  steel  trowel. 

Sample  volume  required  for  VOC  analyses  will  be  collected  and  placed  directly  into  the  appropriate  containers 
using  the  stainless  steel  scoopula.  Once  the  sample  bottles  for  VOC  analyses  have  been  filled,  they  will  be 
labeled  and  placed  into  coolers  packed  with  ice.  Sufficient  volume  of  soil  for  the  remaining  analytical 
fractions  will  then  be  obtained  and  placed  in  a  stainless  steel  bowl.  The  soil  will  then  be  homogenized  and 
placed  into  the  appropriate  sample  bottles.  The  sample  bottles  will  then  be  labeled  and  placed  in  coolers  until 
the  end  of  the  day  when  they  will  be  sent  to  the  off-site  laboratory  via  courier  or  overnight  delivery. 

4.3  Headspace  Screening 

All  soil  samples  collected  during  this  investigation  will  be  subjected  to  headspace  screening.  This  will  be  done 
by  filling  half  of  a  4-oz.  glass  jar  with  portions  of  the  sample.  The  jar  will  be  covered  with  aluminum  foil  and  a 
lid,  and  allowed  to  equilibrate  at  room  temperature  (70o  F)  for  approximately  15  minutes.  This  will  allow  any 
volatile  organics  in  the  sample  to  equilibrate  within  the  air  in  the  headspace  above  the  sample.  The  probe  of  a 
Photo  Ionization  Detector  (PID)  will  then  be  inserted  through  the  aluminum  foil  into  the  headspace.  The 
reading  registered  on  the  PID  will  be  recorded. 
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4.4  Surface  Water/Sediment  Sampling 

Surface  water  samples  will  be  collected  from  ponds  in  and  around  the  impact  area  as  described  in  Section 
3.1.4  of  the  Workplan.  Surface  water  samples  will  be  collected  using  the  procedure  in  MMR  SOP  1-1 
(CDM,  1993). 

Sediment  samples  will  be  collected  at  the  same  locations  as  surface  water  samples  are  collected.  Sediment 
samples  will  also  be  collected  from  swales  where  runoff  from  the  impact  area  concentrates  as  described  in 
Section  3.1.4.  Sediment  samples  at  surface  water  sampling  locations  will  be  collected  using  the  procedure 
in  MMR  SOP  1-1  (CDM,  1993).  Sediment  samples  in  swales,  where  there  is  no  water,  will  be  collected 
using  the  procedures  for  surface  soil  sampling  (described  in  Section  3.1.4.2  and  MMR  SOP  1-3).  Samples 
will  be  collected  at  50  meter  intervals  along  the  thalweg  (deepest  part)  of  the  swale.  Swale  sediment 
samples  will  be  collected  to  a  maximum  depth  of  six  inches  using  the  procedures  in  MMR  SOP  1-3  (CDM, 
1993). 

4.5  Subsurface  Soil  Sampling 

Subsurface  soil  samples  are  to  be  obtained  from  soil  borings  performed  for  monitoring  well  installation  and  at 
other  areas  as  described  in  Sections  4.1.2  and  4.1.4  of  the  Workplan.  Subsurface  soil  samples  are  to  be 
collected  using  either  a  2-foot  long  2-inch  diameter  split  spoon  sampler,  or  using  a  continuous  4-inch  diameter 
rotosonic  sampling  sleeve.  A  portion  of  the  recovered  material  for  the  desired  sampling  interval  will  be 
collected  for  headspace  analysis,  as  described  above.  The  remaining  material  within  the  split  spoon  or 
sampling  sleeve  will  be  homogenized  in  a  stainless  steel  bowl  and  used  to  fill  the  sample  bottles  for  the 
remaining  parameters.  During  the  conduct  of  each  soil  boring,  samples  will  be  stored  until  all  samples  have 
been  screened  so  that  a  decision  can  be  made  as  to  which  samples  from  that  boring  are  to  be  submitted  to  the 
laboratory. 

4.6  Well  Development 

Following  installation,  wells  will  be  developed  by  mechanically  surging  and  pumping  prior  to  sampling.  This 
development  method  is  designed  to  maximize  well  yield  by  restoring  the  natural  hydraulic  properties  of  the 
formation  possibly  damaged  during  the  drilling  operation,  and  by  altering  the  basic  physical  characteristics  of 
the  aquifer  near  the  borehole  allowing  water  to  flow  more  freely  into  the  well.  Monitoring  wells  will  be 
developed  using  a  submersible  pump. 

Development  will  continue  until  the  discharge  water  is  sufficiently  clear  and  free  of  sediment  as  determined  by 
the  on-site  geologist.  Each  well  will  be  developed  for  a  maximum  of  four  hours.  During  development, 
temperature,  pH,  and  conductivity  of  the  discharge  water  will  be  measured  after  the  removal  of  approximately 
each  well  volume.  Development  will  stop  after  these  physical  parameters  have  stabilized  (temperature  ±1  C, 
pH  ±  0.2  standard  units  for  three  consecutive  readings,  conductivity  ±  10%).  All  development  data  and 
procedures  will  be  recorded  on  well  development  logs  and  noted  in  field  logbooks. 

4.7  Water  Level  Measurement 

Water  level  measurements  in  wells  will  be  made  as  follows: 

•  Decontaminate  tip  of  water  level  meter  (sounding  device)  by  wiping  with  soap  impregnated 
cloth  and  then  rinsing  with  HPLC-grade  water. 

Lower  tip  into  well  until  it  touches  the  water  surface  (sound  begins). 

•  Raise  and  lower  tip  and  measure  from  the  permanently  marked  (e.g.,  notched)  measuring 
point  on  the  well  casing. 
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•  Mark  point  on  cable  and  hold. 

•  Read  cable  to  nearest  foot  marker  and  use  engineer's  ruler  (tenths  and  hundredths  of  a  foot) 
to  measure  increments  of  a  foot  to  the  nearest  0.01  foot. 

Record  water  level  in  logbook. 

4.8  Well  Purging 

The  water  level  in  each  well  will  be  measured  and  recorded  in  a  log  book  before  purging  of  the  well  begins. 
Prior  to  collection  of  samples,  each  well  will  be  purged  as  follows: 

Decontaminate  purging  equipment  such  as  a  submersible  pump 

The  ground  water  level,  in  addition  to  the  depth  of  the  well  will  be  measured  prior  to 
lowering  the  purging  device  into  the  well. 

Lower  purging  device  to  one  foot  below  the  water  level. 

Begin  removing  water  at  a  pumping  rate  of  0.2  to  0.5  liters  per  minute  in  accordance  with 
the  EPA  Low  Flow  Purge  and  Sample  Methodology. 

•  Measure  the  water  level  every  three  to  five  minutes,  adjusting  the  submersible  pump  flow  as 
required  to  prevent  water  table  fluctuation  of  more  than  0.3  feet. 

Measure      pH,      conductivity,      turbidity,      dissolved      oxygen,      temperature,      and 
oxidation/reduction  potential  (ORP/Eh)  every  three  to  five  minutes. 

•  Continue  purging  until  three  consecutive  readings  of  the  physical  parameters  indicate 
stabilization  (turbidity  <1  NTU  or  ±  10%  if  >1  NTU;  pH  ±  0.2  s.u.;  conductivity  ±  3%;  DO 
±  10%;  ORP/Eh  ±  10  millivolts;  and  temperature  ±  3%). 

If  the  well  is  low-yielding  and  purging  of  three  well  volumes  is  determined  to  be 
impractical,  a  minimum  of  one  volume  will  be  purged. 

Groundwater  samples  from  a  given  well  will  be  collected  within  24  hours  after  completion 
of  purging,  once  the  water  level  has  recovered  to  at  least  80%  of  the  measured  level. 

All  purging  procedures,  pumping  rate  changes,  and  other  data  will  be  recorded  on 
groundwater  sampling  forms  and  noted  in  the  field  logbook. 

4.9  Groundwater  Sampling 

Groundwater  samples  will  be  collected  from  all  the  new  and  a  selected  number  of  existing  wells  as  part  of  the 
investigation.  A  submersible  pump  and  Teflon®  tubing  will  be  used  to  collect  the  samples.  For  each  well 
sampled,  new  Teflon®  tubing  will  be  used  and  discarded  after  sample  collection  is  completed.  The 
submersible  pump  will  be  decontaminated  as  described  in  Section  5.1  of  the  Workplan.  Sample  containers 
will  be  filled  directly  from  the  tubing. 

Groundwater  samples  for  total  metals  analysis  will  be  preserved  with  nitric  acid.  Sample  containers  for 
volatile  organic  analyses  (VOA)  will  be  filled  such  that  no  headspace  or  air  bubbles  remain  in  the  bottle. 
Samples  for  volatiles  analysis  will  be  preserved  with  HCL.  Samples  for  EDB  analysis  will  be  preserved  with 


12 


'ill 


(I 


Quality  Assurance/Quality  Control  Plan  for  the  Camp  Edwards  Impact  Area  Groundwater  Quality  Study 
Revision  0,  March  14,  1997 

HCL.  Acid  preservatives  will  be  added  to  the  sample  containers  by  the  laboratory  prior  to  shipping  containers 
to  the  field.  The  laboratory  will  confirm  proper  preservation  through  a  pH  test  after  sample  receipt. 

4.10  Sampling  Handling  and  Shipping 

4.10.1  Bottle  Preparation 

It  is  important  to  use  the  proper  sample  containers  so  that  no  chemical  alteration  occurs  between  the  field 
sampling  and  transit  to  the  laboratory.  The  sample  bottles  will  be  prepared  using  USEPA  Methods,  and 
shipped  to  the  field  by  the  laboratory  or  commercial  supplier. 

Sample  containers  will  be  selected  to  ensure  compatibility  with  the  waste  and  to  minimize  breakage  during 
transportation.  Aqueous  phase  samples  for  organic  analyses  will  be  placed  in  glass  vials  with  Teflon®-lined 
screw-type  caps.  Sample  labels  will  be  filled  out  at  the  time  of  sampling  and  affixed  to  each  container  to 
identify  site  name,  the  sample  number,  collector's  name,  date  and  time  of  collection,  type  of  sample  (grab  or 
composite),  matrix  (groundwater  or  soil),  location  of  sampling  point,  preservatives  added,  and  analyses  to  be 
performed. 

4.10.2  Sample  Packaging  and  Shipping 

After  the  bottles  for  each  site  sample  have  been  filled,  they  will  be  placed  in  a  shipping  container.  Those 
samples  requiring  preservation  at  4  C  will  be  covered  with  ice  packs  or  crushed  ice  in  plastic  bags  and  placed 
in  an  insulated  cooler  containing  a  temperature  blank.  Crushed  ice  or  ice  packs  will  be  added  to  the  shipping 
coolers  as  the  samples  are  collected.  Each  sample  container  (cooler)  will  be  sealed  using  tamper-proof 
security  tape  for  shipment  to  the  designated  laboratory  by  overnight  express  courier.  Daily  sample  collection 
activities  will  end  in  time  to  allow  shipment  preparation  for  overnight  delivery. 

A  completed  chain-of-custody  record  will  accompany  each  sample  to  provide  documentation  and  to  trace 
sample  possession.  Chain-of-custody  procedures  are  discussed  in  detail  in  Section  5  of  this  QA/QC  plan. 

4.11  Field  Logbook  Records 

All  information  concerning  on-site  activities  will  be  kept  in  logbooks.  The  logbooks  will  consist  of  the  site 
logbook,  field  logbooks,  and  field  equipment  logbook.  The  site  logbook  is  the  master  document  and  it  will 
contain  actual  field  data  or  references  to  field  logbooks,  field  equipment  logbooks,  and  any  other  field 
documents.  All  site  activities  will  be  listed  and  the  document  will  be  signed  at  the  end  of  each  day.  It  will  also 
contain  lists  of  personnel  on-site  and  a  master  list  of  field  logbooks  and  field  equipment  logbooks. 

Field  logbooks  will  be  kept  by  individual  personnel  working  on-site  and  will  document  all  field  activities.  All 
information  pertinent  to  sampling  (including  instrument  calibration  data)  will  be  recorded  in  field  logbooks. 
These  books  will  be  bound  and  pages  will  be  consecutively  numbered.  Entries  in  the  logbook  will  be  made  in 
black,  waterproof  ink  and  will  include,  as  a  minimum,  a  description  of  all  activities,  individuals  involved 
(sampling  and  oversight),  date  and  time  of  sampling,  weather  conditions,  any  problems  encountered,  and  all 
field  measurements.  A  plan  of  each  day's  activities  and  a  summary  of  each  day's  accomplishment  will  also  be 
entered. 

Sufficient  information  will  be  recorded  during  the  sampling  trip  to  permit  reconstruction  of  the  event  without 
any  reliance  on  the  memory  of  field  personnel.  Shelf  life,  log  numbers,  manufacturer,  and  expiration  dates  of 
buffer  and  standard  solutions  used  for  field  instrumentation  will  also  be  recorded  in  the  field  logbooks.  The 
field  equipment  logbook  will  document  the  proper  use,  maintenance,  calibration,  and  problems  experienced 
with  field  equipment.  The  log  will  be  signed  and  dated  by  the  personnel  using  the  equipment. 
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5.0  SAMPLE  CUSTODY 

The  sample  custody  and  documentation  procedures  described  in  this  section  will  be  followed  during  sample 
collection.  Each  person  involved  with  sample  handling  will  be  trained  in  chain-of-custody  procedures  prior  to 
the  implementation  of  the  field  program.  To  reduce  the  chance  for  error,  the  number  of  personnel  handling  the 
samples  will  be  restricted. 

All  samples  will  be  accompanied  by  a  complete  Chain-of-Custody  (COC)  Record,  an  example  of  which  is 
shown  in  Figure  5-1.  A  COC  seal,  an  example  of  which  is  shown  in  Figure  5-2,  will  be  fixed  on  each  shipping 
container  so  that  it  cannot  be  opened  without  breaking  the  seal.  A  COC  Record  will  accompany  the  sample 
during  shipment  to  the  laboratory  and  during  analysis.  If  samples  are  split  and  sent  to  different  laboratories,  a 
copy  of  the  COC  Record  will  accompany  each  split  sample.  When  transferring  samples,  the  individuals 
relinquishing  and  receiving  the  samples  will  sign,  date,  and  note  the  time. 

The  original  copy  of  the  COC  Record  will  accompany  the  samples  to  the  laboratory.  The  laboratory  will 
maintain  one  file  copy,  and  the  completed  original  will  be  returned  to  the  Project  Manager  as  a  part  of  the  final 
analytical  report.  This  record  will  be  used  to  document  sample  custody  transfer  from  the  sampler  to  the 
laboratory. 

5.1  Sample  Custody 

A  sample  is  under  custody  if: 

•  It  is  in  the  actual  possession  of  the  Field  Sample  Custodian  (FSC);  or 

•  It  is  in  view  of  the  FSC,  after  being  in  the  physical  possession  of  the  FSC;  or 

•  It  was  in  physical  possession  and  then  locked  up  by  the  FSC  to  prevent  tampering;  or 
It  is  in  a  designated  and  identified  secure  area. 

5.2  Sample  Custody  in  the  Field 

The  following  procedures  will  be  used  to  document,  establish,  and  maintain  custody  of  field  samples: 

•  Sample  labels  will  be  completed  for  each  sample,  using  black,  waterproof  ink,  ensuring  that 
the  labels  are  legible  and  affixed  firmly  to  the  sample  container. 

All  sample-related  information  will  be  recorded  in  the  project  logbooks. 

The  FSC  will  retain  the  custody  of  the  samples  until  they  are  transferred  or  properly 
dispatched. 

During  the  course  and  at  the  end  of  the  field  work,  the  Field  Supervisor  will  determine 
whether  these  procedures  have  been  followed,  and  if  additional  samples  are  required. 

5.3  Transfer  of  Custody  and  Shipment 

In  transferring  and  shipping  samples,  the  following  procedures  will  be  used: 

Samples  will  be  accompanied  by  a  COC  Record  at  all  times.     When  transferring  the 
possession  of  samples,  the  individuals  relinquishing  and  receiving  will  sign,  date,  and  note 
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Samples  will  be  properly  packaged  for  shipment  and  dispatched  to  the  appropriate 
laboratory  for  analysis  with  a  separated  signed  COC  Record  enclosed  in  each  sample  box  or 
cooler.  Shipping  containers  will  be  custody-sealed  using  tamper-proof  security  tape  for 
shipment  to  the  laboratory  by  overnight  express  courier. 

Whenever  samples  are  split  with  a  facility  or  government  agency,  a  separate  COC  Record 
will  be  prepared  for  those  samples  and  marked  to  indicated  with  whom  the  samples  are 
being  split. 

All  packaged  will  be  accompanied  by  the  COC  Record  showing  identification  of  the 
contents.  The  original  COC  Record  will  accompany  the  shipment,  and  a  copy  will  be 
retained  by  the  Field  Supervisor. 

If  sent  by  a  common  carrier,  a  bill  of  lading  will  be  used.  Receipts  of  bills  of  lading  will  be 
retained  as  part  of  the  permanent  documentation. 

5.4  Laboratory  Custody  Procedures 

The  laboratory  chosen  to  conduct  the  analysis  of  samples  will,  as  a  minimum,  check  all  incoming  samples  for 
integrity  and  note  any  observations  on  the  original  COC  Record.  The  temperature  of  the  cooler  blank  will  be 
recorded  on  the  COC  Record.  Each  sample  will  be  logged  into  the  laboratory  system  by  assigning  it  a  unique 
sample  number.  This  number  and  the  field  sample  identification  number  will  be  recorded  on  the  laboratory 
report.  Samples  will  be  stored  and  analyzed  according  to  specified  methods.  The  original  COC  Record  will 
be  returned  to  the  Project  Manager  for  permanent  storage. 

The  following  procedures  will  be  used  by  the  Laboratory  Sample  Custodian  (LSC)  in  maintaining  the  chain- 
of-custody  once  the  samples  have  arrived  at  the  laboratory: 

The  samples  are  received  by  the  laboratory  will  be  cross-checked  to  verify  that  the 
information  on  the  sample  labels  matches  that  one  the  COC  Record  included  with  the 
shipment 

•  If  all  data  and  samples  are  correct,  and  there  has  been  no  tampering  with  the  custody  seals, 
the  "received  by  laboratory"  box  will  be  assigned  and  dated. 

The  samples  will  be  distributed  to  the  appropriate  analysts  with  names  of  individuals  who 
receive  samples  recorded  in  internal  laboratory  records. 

For  data  that  are  input  by  an  analyst  and  processed  using  a  computer,  a  copy  of  the  input  will  be  kept  and 
identified  with  the  project  number  and  other  information  as  needed. 

If  the  data  are  directly  acquired  from  instrumentation  and  processed,  the  analyst  will  verify  that  the  following 
are  correct: 

Project  and  sample  numbers; 

•  Calibration  constants  and  response  factors; 

•  Output  parameters  such  as  units  of  measurements;  and 

Numerical  values  used  for  detection  limits  if  a  value  is  reported  as  "less  than,"  below 
detection  limit  (BDL),"  or  "not  detected  (ND)." 
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5.5  Final  Evidence  Files 

This  project  will  require  the  administration  of  a  central  project  file.  The  data  and  records  management 
protocols  will  provide  controls  and  retention  of  all  materials  related  to  the  project.  Record  control  will  include 
receipt  from  external  sources,  transmittals,  transfer  to  storage  and  indication  of  record  status.  Record  retention 
will  include  receipt  at  storage  areas,  indexing,  filing,  storage,  maintenance,  and  retrieval. 

5.5.1  Record  Control 

All  incoming  materials  related  to  the  project  including  sketches,  correspondence,  authorization,  and  logs  will 
be  forwarded  to  the  Project  Manager  or  designee.  These  documents  will  be  placed  in  the  project  file  as  soon 
as  is  practical.  If  correspondence  is  required  for  reference  by  project  personnel,  a  copy  will  be  made  rather 
than  retaining  the  original.  All  records  will  be  legible  and  easily  identifiable. 

Examples  of  the  types  of  records  that  will  be  maintained  in  the  project  file  are: 

Field  documents; 

Correspondences; 

Photographs; 

•  Laboratory  data; 

Reports;  and 

Procurement  agreements 

Outgoing  project  correspondences  and  reports  must  be  reviewed  and  signed  by  the  Project  Manager  prior  to 
transmittal.  The  office  copy  of  all  outgoing  documents  will  bear  distribution  information. 

5.5.2  Record  Status 

To  prevent  the  inadvertent  use  of  obsolete  or  superseded  project-related  procedures,  all  the  personnel  of  the 
laboratory  and  project  staffs  will  be  responsible  for  reporting  changes  in  protocol  to  the  Project  Manager 
and/or  the  Laboratory  manager.  The  Project  Manager  and/or  Laboratory  Manger  will  then  inform  the  project 
and  laboratory  staffs  and  the  Project  Quality  Assurance  Officer  of  these  changes. 

Revisions  to  procedures  will  be  subject  to  the  same  level  of  review  and  approval  as  the  original  document. 
The  revised  document  will  be  distributed  to  all  holders  of  the  original  document  and  discussed  with  project 
personnel.  Outdated  procedures  will  be  marked  "void."  The  voided  document  may  be  destroyed  at  the 
request  of  the  Project  Manager  with  the  exception  of  one  copy  of  the  document  which  will  be  maintained  in 
the  project  file.  The  reasons  for  and  the  date  the  document  was  voided  should  be  recorded. 

5.5.3  Record  Storage 

All  project-related  information  will  be  maintained  by  The  contractor.  Designated  personnel  will  assure  that 
incoming  records  are  legible  and  in  suitable  condition  for  storage.  A  records  index  will  be  initiated  at  the 
beginning  of  the  project.  Each  document  that  is  placed  into  the  project  file  will  be  logged.  The  logging  of  the 
records  will  be  the  responsibility  of  the  Project  Manager  and/or  his  designee. 

Record  storage  will  be  performed  in  two  stages: 
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Storage  during  and  immediately  following  the  project;  and 

•  Permanent  storage  of  records  directly  related  to  the  project. 

Both  phases  will  use  storage  facilities  that  provide  a  suitable  environment  to  minimize  deterioration  or 
damage,  and  that  prevents  loss.  The  facilities  will,  where  possible,  have  controlled  access  and  provide 
protection  from  excess  moisture  and  temperature  extremes.  Records  will  be  secured  in  steel  file  cabinets 
labeled  with  the  appropriate  project  identification.  The  removal  of  records  from  all  files  during  both  stages 
will  be  controlled  by  the  use  of  withdrawal  cards. 

At  the  completion  of  the  project,  the  Project  Manager  or  his  appointed  document  custodian  will  be  responsible 
for  inventorying  the  project  file.  The  records  contained  in  the  project  file  will  be  compared  against  the  records 
listed  on  the  file  index  sheets.  Discrepancies  must  be  resolved  prior  to  transferring  the  file  to  a  permanent 
storage  facility.  All  material  from  the  project  file,  including  drawings,  project-related  quality  assurance 
documents,  and  software  program  documentation  and  verification  records  will  be  permanently  retained. 
Duplicate  records  may  be  made  and  stored  and  a  separate  location. 

All  storage  systems  will  provide  for  the  prompt  retrieval  of  information  for  reference  or  use  outside  the  storage 
areas.  Project  records  will  be  accessible  to  NGB  for  a  period  of  three  years  after  completion  of  this  project. 

5.5.4       On-Site  Control 

A  file,  similar  to  the  project  central  file,  will  be  established  and  maintained  by  field  personnel  under  the 
direction  of  the  Field  Team  Leader.  Upon  completion  of  the  field  program,  the  on-site  file  will  be  integrated 
with  the  office  project  files. 
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6.0  CALIBRATION  PROCEDURES  AND  FREQUENCY 

Instruments  and  equipment  used  to  collect,  generate,  or  measure  environmental  data  will  be  calibrated  with 
sufficient  frequency  and  in  such  a  manner  that  accuracy  and  reproducibility  of  results  are  consistent  with  the 
manufacturer's  specifications. 

6.1  Field  Equipment 

Calibration  of  field  instruments  will  be  performed  at  the  intervals  specified  by  the  manufacturer  or  more 
frequently  as  conditions  require.  Field  instruments  will  include  a  pH/ORP  meter,  thermometer,  specific 
conductivity  meter,  turbidimeter,  dissolved  oxygen  meter,  and  PID 

•  The  pH/ORP  meter  will  be  calibrated  with  standard  buffer  solutions  prior  to  initiation  of 
field  activities.  In  the  field,  the  meter  will  be  calibrated  daily  with  standard  buffers  before 
use.  Thereafter,  the  meter  will  be  checked  against  two  buffers  as  deemed  necessary  by  the 
Field  Team  leader.  Fresh  NIST  traceable  buffer  solutions  will  be  used  for  each  field  trip. 
Calibration  procedures  and  frequency  will  be  recorded  in  a  field  logbook,  along  with  the  lot 
numbers  of  the  buffers.  The  pH/ORP  meter  will  be  checked  for  instrument  drift  at  the  end 
of  each  day. 

The  thermometer  will  be  calibrated  by  the  manufacturer  and  checked  daily  with  a  NIST- 
certified  thermometer. 

The  conductivity  cells  of  the  specific  conductivity  meter  will  be  cleaned  and  checked 
against  known  conductivity  standards  prior  to  field  activities.  In  the  field,  the  instrument 
will  be  checked  daily  with  NIST  traceable  standards.  The  meter  will  be  checked  for 
instrument  drift  at  the  end  of  each  day. 

The  PID  meter  will  be  calibrated  at  the  beginning  and  end  of  each  days  use  to  check  for 
instrument  drift.  Calibration  activities  and  frequency,  calibration  gas  concentration  and  lot 
number  will  be  recorded  in  the  field  logbook. 

•  The  turbidimeter  will  be  calibrated  daily  (and  at  the  beginning  of  each  sampling  event) 
using  1  or  2  standards  provided  by  the  manufacturer.  The  turbidimeter  will  be  checked  at 
the  end  of  each  day  for  instrument  drift. 

The  DO  meter  will  be  calibrated  daily  and  will  be  checked  at  the  end  of  each  day  for 
instrument  drift. 

6.2  Laboratory  Equipment 

Calibration  of  laboratory  equipment  will  be  accomplished  according  to  CLP  methods  for  the  TCL/TAL 
analysis  and  the  approved  methods  for  all  other  analyses.  Records  of  calibration,  repairs,  or  replacement  will 
be  filed  and  maintained  by  the  designated  laboratory  personnel  performing  quality  control  activities.  These 
records  will  be  filed  at  the  location  where  the  work  is  performed  and  will  be  subject  to  QA  audit.  For  all 
instruments,  the  laboratory  will  maintain  a  factory-trained  repair  staff  with  in-house  spare  parts,  or  maintain 
service  contracts  with  vendors.  A  summary  of  quality  control  activities,  frequencies,  acceptance  criteria,  and 
corrective  actions  is  provided  in  Table  6-1. 
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1.  If  die  absolute  value  of  die 
blank  is  less  dian  or  equal  to 
the  CRDL,  no  correction  of 
sample  results  is  performed. 

2.  If  any  analyte  concentration  in 
die  blank  is  above  die  CRDL 
and  die  lowest  concentration  of 
diat  analyte  in  die  samples  is 
greater  dian  or  equal  to  10  x 
die  blank  concentration,  no 
corrective  action  is  required. 

3.  All  samples  associated  widi  die 
contaminated  blank  with  die 
analyte's  concentration  less 
than  10  x  the  blank 
concentration  and  above  die 
CRDL,  shall  be  redigested  and 
reanalyzed  for  diat  analyte. 

4.  If  die  blank  is  below  die 
negative  CRDL,  all  samples 
reported  below  10  x  CRDL 
associated  with  the  blank  sliall 
be  redigested  and  reanalyzed. 

5.  Document  in  case  narrative. 

1.  For  an  out  of  control  LCS,  die 
analyses  sliall  be  terminated, 
die  problem  corrected,  and 
associated  samples  redigested 
and  reanalyzed. 

2.  Document  in  case  narrative. 
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Quality  Assurance/Quality  Control  Plan  for  the  Camp  Edwards  Impact  Area  Groundwater  Quality  Study 
Revision  0,  March  14,  1997 

7.0  ANALYTICAL  PROCEDURES 

USEPA  CLP  published  methods  OLM03.1  and  ILM04.0,  or  the  latest  version  at  the  time  of  analysis,  will  be 
used  for  all  analyses  for  which  such  methods  exist.  EDB  and  TPH  aqueous  analysis  will  be  performed 
according  to  EPA  methods  504  and  418.1  respectively.  TPH  soil  analysis  will  be  performed  according  to 
Region  I  DAS  Method.  TCLP  analysis  for  site  was  disposal  purposes  will  be  performed  according  to  Federal 
Register  Vol.  57,  No.  227,  dated  1 1/92  and  Vol.  55,  No.  126,  dated  6/90.  These  proceedures  are  in  accordance 
with  the  Quality  Assurance  Project  Plan  (QAPP)  and  Standard  Operationg  Procedures  (SOP)  for 
environmental  investigations  at  MMR. 

Tables  7- la  through  7-lg  show  the  lists  of  target  compounds,  the  analytical  methods  refernces,  and  the  typical 
method  detection  limits  that  will  be  used  for  the  analytical  program. 
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TABLE  7-2  (b):  TARGET  COMPOUND  LIST  FOR  VOLATTLES;  METHOD  REFERENCES,  MCL's 
SSL's  AND  DETECTION  LIMITS 


Analyte(s) 

Maximum 

Contaminant  Level 

Water  (ug/L) 

Generic  Soil 
Screening  Level 

(mg/Kgl 

IvTethod 
Detection  Limit 

Water  (ug/L) 

SoiKug'gi 

Chloromethanc 

rva 

n'a 

00013 

Bromomethanc 

n/a 

n/a 

0250 

000067 

Vinyl  Chloride 

2 

0.01 

0247 

0  00072 

Chloroe  thane 

n/a 

n/a 

0258 

000087 

Methylene  Chloride 

n/a 

002 

0362 

0.00041 

Carbon  Disulfide 

n/a 

32 

0.249 

0.00068 

1 , 1  -Dichloroethene 

7 

0  06 

0.229 

000038 

cis- 1 ,2-Dichloroelhene 

70 

0.4 

0.252 

0  00045 

trans- 1 .2-Dichlorethene 

100 

0.7 

0  245 

000055             I 

Chloroform 

100 

0.6 

0306 

0  00032 

1 ,2-Dichloroethane 

5 

23 

0.369 

000027 

2-Bulanone 

n/a 

n/a 

1  002 

0  0018 

1,1.1  -TnchJoroethane 

200 

2 

0,295 

000022 

Carbon  Tetrachloride 

5 

0.07 

0  282 

000061 

Vinvl  Acetate 

na 

170 

1  430 

0.0027 

bromodichloromethane 

100 

06 

0319 

000027 

1,1,2,2-Tetrachloroethane 

n/a 

0  003 

0  329 

0  00031 

1 .2-Dichloropropane 

5 

0.03 

0  304 

0  00041 

cis- 1 ,3-Dichloropropene 

n/a 

0  004 

0.309 

0  00023 

trans- 1 .3-Dichloropropene 

n/a 

0  004 

0.343 

0.00016 

Inchloroethenc 

i 

0  i  »•, 

0  35c 

0.00056 

Uinromomethane 

n/a 

04 

0  3> 

0  00019 

1 , 1 ,2-Tnchloroetnane 

5 

o  o; 

0  43- 

0  00013 

Benzene 

3 

i)  i,;. 

0  288 

0  00039 

2-Chloroelhvl  Vinvl  Ether 

n/a 

n/a 

1  39c 

o  00029 

Bromolomi 

1UU 

0  8 

0310 

[..  ooo: 

2-Hexanone 

n/a 

n/a 

0  417 

000039 

4-Methvl-2-Pentanone 

n/a 

n/a 

0  463 

0  00057 

1  etrachloroethene 

5 

0.06 

0  251 

U OO0 54 

Toluene 

1000 

i: 

0  313 

0.00075 

Chlorobenzene 

n/a 

l 

0.325 

0.00030 

Ethylbenzene 

700 

13 

0269 

0  00061 

Stvrene 

100 

4 

0282 

0.00026 

Total  Xylenes 

10000 

600 

0867 

0  0011 

Ethylene  Dibromide 

6\o5 

n/a 

1.000 

ND 

Volatile  Orgarucs  in  water  by  GC/MS  EPA  8260  (25ml  Purge) 
Volatile  Orgarucs  in  soil  by  GC/MS  EPA  8240  (Capillary  Column) 
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TABLE  7-2  (d)  Cont:  TARGET  COMPOUND  LIST  FOR  SEMI-VOLATILES;  METHOD  REFERENCES, 
MCL's,  SSL's,  AND  DETECTION  LIMITS 


AnalyU(s) 

Method 
Reference 

Maximum 

Contaminant  Level 

Water  (ug/L) 

Generic  Soil 

Screening  Level 

(mg/Kg) 

Method 
Detection  Limit 

Water  (ug/L) 

Soil  (ug/g) 

JAcenaphthcne 

CLP 

n/a 

570 

0.21 

0.0079 

3-Nitroanilinc 

CLP 

n/a 

n/a 

0.085 

0.025 

2-Nilrophcnol 

CLP 

n/a 

n/a 

0.24 

0.0085 

4-Nitrophenol 

CLP 

n/a 

n/a 

0.39 

0.022 

Dibenzoiiiran 

CLP 

n/a 

n/a 

0.11 

0.0034 

2,4-Dinitrotoiuene 

CLP 

n/a 

0.0008 

0.064 

0.015 

2.6-Dinilrotoluene 

CLP 

n/a 

0.0007 

0.22 

0.0073 

Diethvlphthalate 

CLP 

n/a 

470 

0.23 

0.011 

4-Chlorophenyl  phenyl  ether 

CLP 

n/a 

n/a 

0.23 

0.0067 

Fluorene 

CLP 

n/a 

560 

0.22 

0.0084 

4-Nitroaailine 

CLP 

n/a 

n/a 

1.3 

0.066 

4.6-Dinitro-2-mehthylphenol 

CLP 

n/a 

n/a 

3.4 

0.007 

N-Nitrosodiphenylanune 

CLP 

n/a 

1 

0.23 

0.017 

4-Bromophenyl  phenyl  ether 

CLP 

n/a 

n/a 

0.21 

0.0072 

Hexachlorobenzene 

CLP 

1 

o 

0.21 

0.0068 

PentachJorophenol 

CLP 

1 

0.03 

0.24 

0.0083 

Phenanthrene 

CLP 

n/a 

n/a 

5 

0.0074 

.'Anthracene 

CLP 

n/a 

12000 

0.24 

0.0088 

Di-n-Butvlphthalate 

CLP 

n/a 

2300 

0.41 

0.059 

Fluoranthene 

CLP 

n  a 

4300 

0.23 

0.0091 

Benzidine 

CLP 

n/a 

a  a 

ND 

ND 

P\Tene 

CLP 

n/a 

4200 

5 

0.016 

Butyl  Benzvl  Phthalate 

CLP 

n/a 

930 

0.64 

0.13 

3.3'-DichJorobeazidine 

CLP 

a  a 

0.007 

4.0 

0.03i. 

B  enzo(  a  (Anthracene 

CLP 

n/a 

7 

0.19 

0.0076 

Bis(2-Ethylhexyl  )Phthalate 

CLP 

n/a 

3600 

0.30 

0.12 

Chrvsene 

CLP 

a  a 

160 

0.21 

0.0091 

Di-n-octvl  Phthalate 

CLP 

n/a 

2300 

0.15 

0.011 

Benzo(b)Fluoranthene 

CLP 

n/a 

5 

0.16 

0.0097 

Benzo(k)Fluoranthene 

CLP 

n/a 

49 

0.16 

0.0095 

Benzo(a)Pyrcnc 

CLP 

0.2 

8 

0.15 

0.0088 

Indeno(  1 .2,3-cd)Pyrene 

CLP 

n/a 

14 

0.22 

0.013 

Dibenz(  a.h  (anthracene 

CLP 

n/a 

2 

0.28 

0.012 

Benzo(c.h.i)Perylene 

CLP 

n/a 

n/a 

0.32 

0.019 

33 
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8.0  FIELD  AND  LABORATORY  CONTROL  CHECKS 

8.1  Field  Quality  Control  Checks 

As  a  check  on  field  sampling  quality  assurance  and  quality  control  (QA/QC),  trip  blanks,  field  blanks, 
equipment  rinseate  samples,  and  field  duplicates  will  be  sent  to  the  laboratory  with  specified  frequencies.  The 
frequency  with  which  these  samples  will  be  taken,  and  the  number  of  such  samples,  are  discussed  in  this 
section.  The  numbers,  types,  and  analytical  parameters  for  quality  control  samples  were  summarized  in  Table 
4-1. 

8.1.1  Trip  Blanks 

Trip  blanks  are  used  to  assure  that  contamination  is  not  caused  by  sample  storgae  or  shipping.  A  trip  blank  is 
defined  as  a  sample  bottle  filled  by  the  laboratory  with  analyte-free  laboratory  reagent  water  (HPLC-grade), 
transported  to  the  site,  handled  like  a  sample  but  not  opened,  and  returned  to  the  laboratory  for  analysis.  One 
trip  blank  will  be  sent  with  every  container  of  volatile  organic  compounds  samples  sent  to  the  laboratory.  Trip 
blanks  are  analyzed  for  volatile  organic  compounds  only. 

8.1.2  Field  Blanks 

Field  blanks  are  used  to  check  the  quality  of  water  used  in  the  decontamination  process.  A  field  blank  is 
defined  as  water  collected  in  a  sample  container  at  the  site,  processed  like  a  sample,  and  transported  to  the 
laboratory  for  analysis.  The  water  source  must  be  the  same  water  used  in  the  final  decontamination  rinse 
(analyte-free,  deionized  or  HPLC  grade)  and  water  used  for  steam  cleaning.  The  decontamination  water  is 
generally  organic-free  deionized  water.  The  water  used  for  steam  cleaning  is  potable  tap  water.  A  field  blank 
will  be  collected  for  each  sampling  event  and  each  water  source.  Field  blanks  will  be  analyzed  for  all  target 
analytes. 

8.1.3  Equipment  Rinseate  Blanks 

Equipment  rinseate  blanks  are  used  to  determine  the  effectiveness  of  the  field  decontamination  process. 
Equipment  rinseate  blanks  are  defined  as  deionized  water  used  for  decontamination;  e.g.,  poured  over  field 
equipment  that  has  been  decontaminated.  This  rinseate  water  is  then  transferred  to  a  sample  bottle. 
Equipment  rinseate  samples  will  be  taken  every  day  that  decontamination  occurs.  The  equipment  rinseate 
samples  will  be  analyzed  for  the  same  analytes  as  the  samples  which  are  collected  that  day. 

8.1.4  Field  Duplicates  and  Split  Samples 

Field  duplicates  are  used  to  measure  precision  of  laboratory  analyses.  A  field  duplicate  is  defined  as  two  or 
more  samples  collected  independently  at  a  sampling  location  during  a  single  act  of  sampling.  The  total 
number  of  field  duplicates  for  each  analysis  is  equal  to  10  percent  of  the  samples  collected,  rounded  to  the 
next  whole  number,  i.e.  for  10  samples  it  would  mean  1  duplicate;  but  for  1 1  samples,  2  duplicates  would  be 
required. 

Field  duplicates  will  be  indistinguishable  by  the  laboratory  from  other  samples.  Therefore,  one  complete 
sample  set  will  be  identified  with  a  "coded"  or  false  identifier  which  will  be  in  the  same  format  as  other 
identifier  used  with  this  sample  matrix.  Both  the  false  and  true  identifiers  will  be  recorded  in  the  field 
notebook.  On  the  COC  Records,  the  "coded"  identifier  will  be  used. 

8.2  Laboratory  Quality  Control  Checks 

Quality  control  data  are  necessary  to  determine  precision  and  accuracy  of  the  analyses,  and  to  demonstrate  the 
absence  of  interferences  and  contamination  of  glassware  and  reagents.  Laboratory-generated  QC  will  consist 
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of  blanks,  replicates,  standards,  matrix  spikes,  surrogate  spikes  and  blanks.  Depending  upon  the  particular 
method  used,  QC  may  or  sample  duplicate  will  be  analyzed  at  a  frequency  of  one  for  each  20  samples.  EPA 
recommended  matrix  spiking  solutions  will  be  used  to  determine  matrix  effects.  Surrogates  will  be  added  to 
all  samples  requiring  GC/MS  analyses  or  whenever  the  method  specifies.  At  a  minimum,  one  method  blank 
will  be  processed  for  every  20  samples  analyzed.  Blank  samples  will  be  analyzed  in  order  to  assess  possible 
contamination  and  determine  which  corrective  measures  may  be  taken,  if  necessary. 

8.2.1  Analytical  Replicates 

Replicate  samples  are  aliquots  of  a  single  sample  that  are  split  upon  arrival  at  the  laboratory  or  prior  to 
analysis.  Since  it  is  anticipated  that  the  concentrations  of  most  parameters  will  be  below  the  laboratory 
detection  limits,  precision  data  on  replicate  analyses  will  largely  be  derived  from  matrix  spike  duplicate  data. 
Significant  differences  between  two  replicates  that  are  split  in  a  controlled  laboratory  environment  will  result 
in  flagging  of  the  affected  analytical  results. 

8.2.2  Surrogate  Spike  Analysis 

Surrogate  spike  analysis  is  used  to  determined  the  efficiency  of  recovery  of  analytes  in  the  sample  preparation 
and  analysis.  Calculated  percentage  recovery  of  the  spike  is  used  as  a  measure  of  the  accuracy  of  the  total 
analytical  method.  A  surrogate  spike  is  prepared  by  adding  to  a  sample  (before  extraction)  a  known  amount  of 
pure  compound  similar  to  that  for  which  the  sample  is  being  analyzed.  Surrogate  compounds  will  be  added  to 
all  samples  that  are  to  be  analyzed  for  volatiles,  semi-volatiles,  pesticides/PCBs  and  EDB,  including  method 
blanks,  duplicate  samples,  and  matrix  spikes  using  the  compounds  recommended  in  the  respective  methods. 
The  compounds  that  will  be  used  as  surrogates  and  the  required  surrogate  spike  recovery  limits  are  given  in  in 
the  MMR  quality  assurance  manual  (CDM,  1993).  If  the  recovery  does  not  fall  within  these  limits,  the 
corrective  actions  described  in  the  method  will  be  implemented. 

8.2.3  Matrix  Spike/Duplicate  Spike  Analysis 

This  technique  is  used  to  determine  the  effect  of  matrix  interference  on  analytical  results.  Aliquots  of  the  same 
sample  are  prepared  in  the  laboratory  and  each  aliquot  receives  consistent  treatment  throughout  the  analytical 
method.  Spikes  are  added  at  concentrations  specified  in  the  methods.  The  percent  difference  between  the 
values  of  the  spike  duplicates  is  taken  as  a  measure  of  the  precision  of  the  analytical  method.  A  matrix  spike 
duplicate  sample  is  prepared  in  the  same  manner  as  the  matrix  spike  sample.  The  matrix  spiking  compounds 
and  control  limits  for  percent  recovery  and  RPDs  are  listed  in  Table  3.1.  Matrix  spike  and  matrix  spike 
duplicate  analyses  will  be  used  for  TCL  Volatiles,  TCL  Semi-volatiles  and  TCL  Pesticide/PCB  analyses. 
Matrix  spike  analysis  and  sample  duplicate  analysis  will  be  used  for  TAL  Inorganics,  TPH  and  EDB  analysis. 

The  results  of  the  analyses  will  be  reviewed  by  the  laboratory  supervisor.  Deviations  from  the  established  QC 
criteria  will  be  noted  and  reanalysis,  or  other  corrective  action  will  be  instituted  as  appropriate  for  the  situation. 

8.2.4  Reagent  Blanks 

Reagent  blanks  will  be  run  for  all  appropriate  analyses  to  verify  that  the  procedures  used  do  not  introduce 
contaminants  that  affect  the  analytical  results.  The  reagent  blank  will  be  prepared  by  addition  of  all  reagents 
to  a  substance  of  similar  matrix  as  the  sample.  This  blank  will  then  undergo  all  of  the  procedures  required  for 
sample  preparation.  The  resultant  solution  will  be  analyzed  with  the  field  samples  prepared  under  identical 
conditions. 

8.2.5  Performance  Evaluation  Samples 

A  performance  evaluation  (PE)  sample  will  be  obtained  which  contains  certified  concentrations  of  the  target 
compounds  which  are  anticipated  to  be  identified  at  the  site.     The  PE  sample  will  be  submitted  to  the 
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laboratory  double-blind;  the  sample  will  be  introduced  into  the  sampling  stream  in  the  field  and  will  be 
analyzed  by  the  laboratory  without  the  laboratory's  knowledge  of  its  significance.  The  results  from  the  PE 
sample  analysis  will  be  evaluated  with  respect  to  proper  identification  of  spiked  target  compounds  and  the 
acceptability  of  the  resulting  quantitation. 
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8.3  Quality  Control  and  Audit 

Quality  control  results  will  be  calculated  by  the  analyst  and  reviewed  by  the  laboratory  supervisor  to  determine 
the  accuracy  and  precision  of  the  analytical  results.  The  Laboratory  Supervisor  or  the  Laboratory  Manager 
will  review  all  final  reports  and  associated  quality  control  data.  Approval  will  be  indicated  by  signature. 
Results  will  be  recorded  on  the  QC  report.  The  QC  results  will  also  be  used  to  prepared  control  charts  for  each 
test  and  type  of  matrix. 
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9.0  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 

9.1  Data  Reduction 

9.1.1  Field  Data 

Field  measurements  will  be  made  by  qualified  field  geologists,  engineers,  environmental  scientists,  and/or 
technicians. 

Field  data  will  be  validated  using  four  different  procedures: 

•  Routine  checks  will  be  made  during  the  processing  of  data,  e.g.,  looking  for  errors  in 
identification  codes. 

Internal  consistency  of  a  data  set  will  be  evaluated.  This  step  will  involve  plotting  the  data 
and  testing  for  outliers. 

•  Checks  for  consistency  of  the  data  set  over  time  will  be  performed.  This  can  be 
accomplished  by  visually  comparing  data  sets  against  gross  upper  limits  obtained  from 
historical  data  sets,  or  by  testing  for  historical  consistency.  Anomalous  data  will  be 
identified. 

•  Checks  may  be  made  for  consistency  with  parallel  data  sets;  i.e.,  data  sets  obtained  from  the 
same  population  (for  example,  from  the  same  region  of  the  aquifer). 

The  purpose  of  these  validation  checks  and  tests  is  to  identify  outliers;  i.e.,  an  observation  that  does  not 
conform  to  the  pattern  established  by  other  observations.  Outliers  may  be  the  result  of  transcription  errors  or 
instrumentation  breakdowns.  Outliers  may  also  be  manifestations  of  a  greater  degree  of  spatial  or  temporal 
variability  than  expected. 

After  an  outlier  has  been  identified,  a  decision  concerning  its  fact  must  be  made.  Obvious  mistakes  in  data 
will  be  corrected  when  possible,  and  the  correct  values  inserted.  If  the  correct  values  cannot  be  obtained,  the 
data  may  be  excluded.  An  attempt  will  be  made  to  explain  the  existence  of  the  outlier.  If  no  plausible 
explanation  can  be  found  for  the  outlier,  it  may  be  excluded,  but  a  note  to  that  effect  will  be  included  in  the 
report.  Also,  an  attempt  will  be  made  to  determine  the  effect  of  the  outlier  with  both  inclusion  and  exclusion 
from  the  data  set. 

9.1.2  Laboratory  Data 

The  procedures  used  for  calculations  and  data  reduction  are  specified  in  each  analysis  method  reference 
previously.  Concentration  units  will  be  listed  on  reports  and  any  special  conditions  noted.  The  analysis  report 
includes  the  unique  sample  number  assigned  to  each  sample,  details  of  sample  receipt,  and  report  preparation. 

9.2  Data  Review  and  Validation 

For  10  percent  of  the  samples  to  be  analyzed  for  TCL/TAL,  data  validation  will  be  performed  according  to 
EPA  Region  I  Laboratory  Data  Validation  Function  Guidelines  for  Evaluating  Organic  Analyses,  and  Region  I 
Laboratory  Data  Validation  Functional  Guidelines  for  Evaluating  Inorganic  Analyses,  at  the  Tier  III  Level  as 
referenced  in  the  document  Region  I  Tiered  Organic  and  Inorganic  Data  Validation  Guidelines,  dated  July  1, 
1993.  The  analytical  results  for  the  remaining  samples  analyzed  for  TCL/TAL  will  be  validated  at  the  Region 
1  Tier  II  level.  Tier  II  and  III  data  validation  is  performed  in  accordance  with  the  region  I  Completeness 
Evidence  Audit  Program  and  the  Region  I  Laboratory  Data  Validation  Functional  Guidelines. 
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Analytical  results  for  samples  subjected  to  analysis  for  EDB  and  TPH  will  be  validated  based  on  the  Region  I 
guidelines  with  control  limits  as  stated  in  this  QAPP  at  a  Tier  II  level. 

9.3  Reporting 

For  all  analyses,  data  reporting  will  be  according  to  CLP  requirements  as  published  in  the  current  Statements 
of  Work.  For  all  analyses,  as  a  minimum,  the  laboratory  will  indicate  traceability  to  samples  analyzed  and 
contain  the  following  information: 

•  Project  identification. 
Field  sample  number. 

•  Laboratory  sample  number. 
Sample  matrix  description 

•  Data  of  sample  collection. 

•  Data  of  sample  receipt  at  laboratory. 

•  Analytical  method  description  and  reference  citation. 
Individual  parameter  results. 

Date  of  analysis  (extraction,  first  run,  and  subsequent  runs). 

•  Quantitation  limits  achieved. 

Dilution  or  concentration  factors. 

Corresponding  QC  report  (to  include  method  blanks,  blank/spikes,   and  continuing 
calibration  checks). 

9.3.1        EPA  Data  Qualifiers 

For  all  analytical  reports,  EPA  defined  data  qualifiers  will  be  required. 

The  seven  EPA-defined  data  qualifiers  for  organics  analysis  are: 

U  -  Indicates  element  was  analyzed  but  not  detected.     Report  as  the  Contract  Required 

Quantitation  Limit  (CRQL).  The  CRQL  must  be  reported  upon  the  basis  of  dilutions  made 
(and  percentage  moisture  for  soils). 

J  -  Indicates  an  estimated  value.   A  value  less  that  CRQL  but  greater  than  Method  Detection 

Limit  (MDL)  is  reported.  The  CRQL  must  be  adjusted  for  dilutions  made. 

B  -  The  compound  was  detected  in  the  blank  as  well  as  the  sample. 

E  -  Compounds  identified  whose  concentrations  exceed  the  calibrated  range  of  the  instrument 

receive  this  flag.   When  the  sample  is  diluted  and  reanalyzed  and  compounds  found  in  the 
original  analysis  are  diluted  out,  both  results  are  reported  on  separate  analytical  reports. 
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D  -         Identifies  all  compounds  quantified  when  a  sample  has  been  diluted  and  reanalyzed. 

X  -  Other  flags  may  be  required  to  properly  qualify  the  results  for  a  specific  situation.  The  flag 
selected  must  be  clearly  defined  in  the  Case  Narrative.  (If  more  than  five  qualifiers  are 
required  for  a  sample,  use  the  "X"  to  flag  to  combine  several  other  qualifiers  and  explain  it 
in  the  Case  Narrative.  The  combination  of  flags  "BU"  or  "TJB"  is  prohibited  because  the  B 
flag  is  used  only  if  the  compound  is  found  in  the  sample.) 

The  nine  EPA  defined  data  qualifiers  for  inorganic  analysis  are: 

B  -  Reported  value  was  obtained  from  a  reading  that  was  less  than  the  contract  required 

detection  limited  (CRDL)  but  greater  than  or  equal  to  the  instrument  detection  limit  (IDL). 

U  -  Analyte  was  analyzed  for  but  not  detected. 

E  -  The  reported  value  is  estimated  because  of  the  presence  of  interference. 

M  -  Duplicate  injection  precision  was  not  met. 

N  -  Spiked  sample  recovery  was  not  within  control  limits. 

S  -  The  reported  value  was  determined  by  method  of  Standard  Addition  (MSA). 

W  -  Post-digestion  spike  recovery  for  furnace  AA  analysis  is  out  of  control  limits  while  the 
sample  absorbency  is  less  than  50%  of  the  spike  absorbency. 

*  -  Duplicate  analysis  is  not  within  control  limits. 

+  -  Correlation  coefficient  for  MSA  is  less  than  0.995. 

9.4  Overall  Data  Quality  Assessment 

A  qualitative  and  quantitative  assessment  of  the  quality  of  soil  and  water  analytical  data  from  the  investigation 
conducted  at  the  Massachusetts  Military  Reservation  will  be  conducted  to  assess  the  quality  control  and  data 
validation  procedures.  A  discussion  of  data  quality  in  terms  of  precision,  accuracy,  representativeness, 
comparability,  and  completeness  will  be  included  in  the  overall  assesment  process.  Performance  evaluation 
(PE)  sample  results  will  be  evaluated  as  well  as  a  summary  of  the  overall  usability  of  the  analytical  data  as 
determined  by  this  data  quality  assessment. 
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1 0.0        PERFORMANCE  AND  SYSTEM  AUDITS 

10.1  External  Audits 

Auditing  of  laboratories  used  for  this  project  in  order  to  assure  that  the  laboratory  is  able  to  meet  the 
requirements  of  this  QAPP  is  the  responsibility  of  the  Oversight  Committee  and  its  contractor.  Non-CLP 
laboratories  will  be  audited  by  the  Contractor  early  in  the  project  so  that  any  problems  can  be  corrected  before 
sample  analyses  are  complete.  A  CLP  Laboratory  is  defined  as  a  laboratory  which  is  currently  participating  in 
the  Contract  Laboratory  Program  (CLP)  in  the  area  of  organic  and/or  inorganic  analysis;  and  the  analytical 
services  provided  by  this  laboratory  is  managed  by  the  Contract  Project  Management  Section  (CPMS)  of  the 
Region  I,  and  the  Sample  Management  Office  (SMO).  All  CLP  laboratories  will  be  available  for  an  audit 
upon  request  USEPA's  Technical  Project  Coordinator  will  be  informed  of  the  results  of  any  audit  within  7 
days  of  the  availability  of  audit  findings. 

10.2  Internal  Audits 

Quality  assurance  audits  will  be  performed  by  the  Project  Quality  Assurance  Officer  (PQAO)  or  designee. 
The  PQAO  will  plan,  schedule,  and  approve  system  and  performance  audits.  These  audits  will  be 
implemented  to  evaluate  the  capability  and  performance  of  project  and  Subcontractor  personnel,  items, 
activities,  and  documentation  of  the  measurement  systems.  At  times,  the  PQAO  may  request  additional 
personnel  with  specific  expertise  from  other  project  groups  to  assist  in  conducting  performance  audits. 
However,  these  personnel  are  not  to  have  participated  in  nor  have  responsibility  for  the  direct  work  associated 
with  the  performance  audit.  USEPA's  Technical  Project  Coordinator  will  be  informed  of  the  results  of  any 
audit  within  7  days  of  the  availability  of  audit  findings. 

10.2.1  System  Audits 

Systems  audits,  performed  by  the  PQAO  or  his  designee,  will  encompass  evaluation  of  QA  components  to 
ascertain  their  appropriate  selection  and  application.  In  addition,  field  and  laboratory  quality  control 
procedures  and  associated  documentation  will  be  system  audited.  These  audits  will  be  performed  once  during 
the  project  However,  if  conditions  adverse  to  quality  are  detected,  or  if  the  Project  Manager  requests  the 
PQAO  to  perform  unscheduled  audits,  these  activities  will  be  instituted.  The  Systems  Audit  will  consist  of  an 
inspection  of  the  following  procedures: 

Sampling 
Sample  custody 

Sample  storage  and  preservation 
Sample  preparation 
Analytical  methodology 
Data  management 
Preventive  maintenance 
Recordkeeping 

10.2.2  Performance  Audits 

Performance  audits  will  be  conducted  periodically  through  the  duration  of  the  project  to  determine  the 
accuracy  and  implementation  of  the  QA/QC  Plan.  As  in  system  audits,  the  PQAO  or  assigned  alternate  will 
exercise  planned  and  scheduled  performance  audits  with  the  understanding  that  unplanned  audits  may  be 
implemented  if  requested.  Performance  audits  will  be  performed  after  the  project  begins  to  generate  data.  In 
addition  to  in-;house  performance  audits,  the  laboratory  will  also  participate  in  inter-laboratory  performance 
evaluation  studies. 
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1 1 .0        PREVENTIVE  MAINTENANCE 

11.1  Preventive  Maintenance  Procedures 

Equipment,  instruments,  tools,  gauges,  and  other  items  requiring  preventative  maintenance  will  be  serviced  in 
accordance  with  the  manufacturer's  specified  recommendation.  A  typical  maintenance  schedule  for  major 
instrumentation  is  provided  in  Table  11-1.  A  schedule  for  specific  equipment  operated  by  the  laboratory  will 
be  provided  in  this  QA/QC  Plan  after  the  laboratory  subcontractor's)  has(have)  been  selected.  In  the  absence 
of  any  manufacturer's  recommended  maintenance  criteria,  a  maintenance  procedure  will  be  developed  by  the 
operator  based  upon  experience  and  previous  use  of  the  equipment. 

11.2  Schedules 

Manufacturer's  procedures  identify  the  schedule  for  servicing  critical  items  in  order  to  minimize  the  downtime 
of  the  measurement  system.  It  will  be  the  responsibility  of  the  operator  to  adhere  to  this  maintenance 
schedule,  and  to  arrange  necessary  and  prompt  service  as  required.  Service  to  the  equipment,  instruments, 
tools,  gauges,  etc.  will  be  performed  by  qualified  personnel. 

11.3  Method-Specified  Preventive  Maintenance 

In  the  event  that  a  CLP  or  EPA  method  mandates  specific  preventive  maintenance  procedures  which  are  more 
frequent  than  that  recommended  by  the  manufacturer,  the  frequency  required  in  the  method  will  be  followed. 

11.4  Records 

Logs  will  be  established  to  record  maintenance  and  service  procedures  and  schedules.  All  maintenance 
records  will  be  documented  and  traceable  to  the  specific  equipment,  instruments,  tools,  and  gauges. 

Records  produced  for  laboratory  instruments  will  be  reviewed,  maintained,  and  filed  by  the  operators  at  the 
laboratories,  and  by  field  personnel  for  equipment,  instruments,  tools,  and  gauges  which  are  used  at  the  site. 
The  project  QA  officer  will  audit  these  records  to  verify  complete  compliance  with  these  procedures. 


11.5        Spare  Parts 


A  list  of  critical  spare  parts  will  be  requested  from  the  manufacturer  and/or  identified  by  the  operator.  These 
spare  parts  will  be  acquired  and  maintained  use  in  order  to  reduce  downtime. 


45 


( 


§ 


-.    . 


b4 

B 

EC 

Oh 

on 

o 

c 

re 

CQ 

DI 
Water 
System 

IR 

Spectro- 
meter 

d 

< 

Q 

UV-VIS 

Spectro 

Photometer 

< 

Q 

< 

00 

< 

< 

i 

re 

< 

Q 

< 

Q 

< 
Q 

< 

Q 

o 

re 

c 

1— 

3 

< 

Q 

< 

< 

Q 

< 

x> 
Z 

'3 

CO 

U 

'5. 
re 

U 

s 
re 

U 

T3 
re 
U 

c 

t-l 

3 
CQ 

're 

a 

re 
<u 

i_ 
u 

s 

l_l 

3 
CQ 

c 
re 

U 

Cleaning  Contact 
Cylinders 

Changing  Graphite 
Tubes 

Cleaning  Furnace 
Windows 

Changing  Contact 
Cylinders 

c 

i 

c 

Ofl 

< 

Oh 

i 

re 

M 
o 

<D 
43 
U 

</3 

3 

re 

£A 

X 

w 

3 
re 

^l 

o 

J3 

o 

-o 
c 

3 

re 

0 

"3 
U 

jj 
"a 

E 

re 
oo 

3 

re 
<u 

U 

46 


(It 


DC 

CO 

< 

>h" 

o 

c 

CD 

< 

Q 

CO 

>*" 

s 

> 

DI 
Water 
System 

CQ 

< 

IR 

Spectro- 
meter 

< 

Q 

►*" 

UV-VIS 

Spectro 

Photometer 

> 

< 
< 

B 
E 

>Z 

o 

P 

Jh" 

03 
CD 

on 

a 
O 

o 

<u 

i— ' 

U 

c 

03 

0- 

e 

03 

U 

J3 

cq 
J 

O 

D. 
<U 

c 

o 
a 

Q 

cd 
o 
CO 

on 

< 

Check  with  Class  "S" 
wts 

on 

•g 

o 

Uc 

U 

w 

0) 

on 
<u 

O 
i_ 

O 

5 

d 
od 

U 

Check  3rd  Wire 
Leakage 

Check:  conductivity, 
pH,  and  Bacteriological 

on 

E 
o 

U 

47 


CO 

< 

>-* 

CO 
U 

y 
"S3 

CQ 

< 

CO 

>«" 

s 

>«* 

z 

o 

— 

H 
Z 

g 

6  w 

o    cu 

u    c 
^  i 

C/3     S 

.     O 

Qi    — 

~     C. 

a 

< 

a 

< 

Q 

Sh 

as 
H 
in 

u 

** 

H 

-J 

1 

UV-VIS  Spectro- 
photometer 

< 

co 

t— ' 

S 

CO 

5 

UJ 

W 

< 

s 

W 

>-" 

to 

Cm 
E 

3 
Oh 

m 

to 

S3 

CU 

u 

3 

1 
o 

U 

O 

1) 

u 

CO 

3 

IH 

u 

CU 

J3 
U 

u 

°C 
_o 

u 

1 

°lo 
cu 

M 
O 

u 

"c3 

_o 

'So 

o 

_o 
"C 

o 

as 

o 
u 

U 

CO 

3 

3 

X 

PQ 

3 
cd 

it, 

u 

CO 

O 
•g 

i 

3 
as 

u 

"cu 

u 

JU 

"S. 

CO 

3 
c« 

u 

M 

as 
cu 

CO 

a! 

a 

o 

cu 

JS 

U 

3 
a) 

Oh 

3 
as 

u 

*3 
CQ 

"Bo 

J 

o 
u 

JS 
"c. 
cu 

Oh 

3 

_o 

o 
cu 

u 
Q 

"as 
o 
co 

CO 

3 

< 

r 
C/3 

co 

CO 

as 

u 

•5 

O 

cu 

J3 
U 

CO 

u 

•a 

o 

H 

o 

aj 

53 

cu 

oS 

CO 

cu 

•a 
o 
is 
u 
a 

3 

S3 
_w 

U 

CU 
M 

J 

as 
CU 

H-l 

CU 
1-1 

s 

o 
U 

48 


I 


(!l 


5 


CO 


-1 

U 

H 


0* 


o 

u 

o 

u 

c 

cs 

H 

•a 

c 

u 

M 

3 

a. 

>-" 

>-" 

< 

< 

< 

< 

"5. 

CO 

t-i 

60 
O 
cd 

1 

M 

o 

09 

o 

* 

< 

* 

< 

* 

< 

* 

< 

2 

< 

Q 

C/3 

a 

>-' 

>-' 

< 

Q 

£ 
2 
c 
u 
c/3 
u 

u 
o 

_c« 

"E. 
i> 
Pi 

a 

"o 
U 
u 

4> 
O 

cd 

"c. 
u 

C 

o 

a. 

c 

CJ 

<u 
|f 

c 
3 

u 

H 

O 

o 
4> 

Q 

d 
3 

u 

C/2 

60 

"C 
>> 
oo 

U 
U 

c 

CO 

u 

U 

M 
U 

IE 

"C 

3 
a. 

a 

CS 

u 

o 

JS 
"E. 
u 

a; 

a 

ca 

o 

u 
u 

U 

C/3 

E 

C/3 

o 

a 

H 

S3 
Oh 

O 

s 

o 
u 

U 

(U 
60 

J 

c« 
U 

J 

<u 

1— 

IS 

CO 

o 

u 

U 

J2 

C3 

o 
u 

u 

>1 

£ 
u 

t/5 
on 

< 

U 

60 

3 

a. 

60 
c3 

.2 
U 

c 

c« 
M 

H 

CO 

60 
C 

U 

d 

cd 

c 

C8 

In 

o 
u 

U 

49 


ill 


4!' 


kH 

o 

o 
u 

o 
U 

c 
«s 
K 

H 

3 

U 

M 
Lh 

3 

Oh 

>-* 

* 

< 
Q 

< 

< 
c? 

< 

0> 

s 

o 
o 

"c. 

o 

H 

o 
<u 
c 
co 

GO 
GO 

«3 

-a 

C. 
ft 

M 
O 

a 

o 

U 
in 

« 

* 

< 

* 

< 

* 

< 

* 

< 

< 

CO 

a 

CO 

t— ( 

>-* 

< 

* 

CO 

< 
** 

3 

2 
c 
u 
on 
u 

u 
o 

c 
<u 
O- 

"3 

u 

u 

<u 
Q 

•S 
~S. 

aj 
Oh 

O 

04 

c 
_o 

o 

i> 

'EP 

c 
ca 

u 

u 

t-i 

O 

o 

u 

Q 
fl 

as 

u 

CO 

u 

a 

>-> 

on 

U 
O 
d 

«S 
0 

u 

"C 

3 
Oh 

C 
Uh 

u 
o 

JS 
"c. 
u 

Oh 

"S. 

c 

3 

co 

CO 

CO 

a 

o 

U 

GO 

a 

go 

>H 
co 

<4H 

o 

H 

ns 

Oh 

o 

5 

u 

— 

u 

u 

M 
| 

)— i 

5 

•a 

d 
CO 

U 

u 
U 

.2 

ee 
tu 
J 

a 

o 
U 

a 

GO 

GO 

< 

U 

oo 

3 
Oh 

<U 

M 

u 

c 
ed 

M 

H 

W) 

1 

U 

S3 
OS 
UU 

D. 

OS 

kH 

H 

o 
u 

U 

o 
o 

3 
O 
CO 

c 
U 

O 

3 
O 
CO 

H-H 

o 
c 

.2? 
< 

a 

3 
0- 

3 
O 

> 

50 


1) 

f 

D 

<u 

CO 

Q 

< 

< 

c« 

s 

Cu 

"E. 

3 

o 
U 
jj 
"3 
_> 
*■«-* 
o 

c 

< 
£ 

< 

< 

00 

c 
'£ 

3 

H 

c 

S 

3 
Cl, 

C 

2 
0 

o 

<l> 

Xi 

U 

X3 
o 

M 

O 

H 

60 

C 

'5b 

s 

J 

U 

~fc0 

C 

■a 
U 

C/5 

M 

t/3 

u 
S 

f 

W2 

u 

CO 

1 

y 

c 

o> 
re 

-3 
P 

51 


(C 


. 


. 


.. 


Main  Air 

Compress 

or 

s 

pa 

>-' 

< 

General 
Purpose 
Vacuum 
Pumps 

pa 

>-' 

< 

Is 

EC 

< 

>• 
go 

> 

c/3 
W 

u 
> 

Q 
< 

u 
u 

09 

to 

< 

> 
pa 

> 

Heating 
Manlels/C 
ontrollers 

< 

< 

Q 

> 

Stirrers 

Shakers 

Centrifuges 

< 

>-" 

> 

3 

Hot  Plates 
Digestors 
Dry  Baths 

< 

< 

pa 

> 

§1 

O  J 

< 

pa 

>>' 

I?  E 
—    o 

8  S. 

U  to 

< 

Q 

< 

Q 

pa 

>-' 

< 

o  "S 
«    m  as 

< 

Q 

< 

Q 

< 

> 

> 

£ 

.2 

o 

re     o 
o    u 

U  £ 

d 
E 
o 

H 

3 

D. 

o 

M 
U 
u 

u 

BB 

'5 

u 

u 
tA 
c 
u 

T3 
C 

5 

U 

c 
« 
u 

U 

Check  Tliermally 
Exposed  Connections  and 
Wires 

u 

to 
m 

« 
u 

u 

1 

u 
u 

U 

> 

01 

-J 
•o 
'5 
E 
u 

Q 

V 

& 
U 

T3 

s 

'o 

<u 

ex 

Vi 

0) 
on 


I 
o 

?i 

.2  j= 

(L>      >- 
CX    <" 

II 

I  2 


Hi 
to 

a 

PJ 


»*£ 


•3    ° 


■S      <D 


03 
O 


£:> 


3 


<D 


a^ 


<U 

•a 

c 

to 

< 


to 

S3 

c 

< 


ex 

C/3 


.2 
o 

(U 

ex 

C/0 

c 

'+-» 

IS 

a 

<u 

a 

=3 
i— 
-*— » 
to 

C 


^WQ^SO'^BQ*     < 


c/a  i— ! 


52 


(I 


Quality  Assurance/Quality  Control  Plan  for  the  Camp  Edwards  Impact  Area  Groundwater  Quality  Study 
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12.0       SPECIFIC  ROUTING  PROCEDURES  USED  TO  ASSESS  DATA  PRECISION, 

ACCURACY,  AND  COMPLETENESS 

Procedures  used  to  assess  data  precision  and  accuracy  will  be  in  accordance  with  44  CRF  69533  "Guidelines 
Establishing  Test  Procedures  for  the  Analyses  of  Pollutants,"  Appendix  III  "Example  Quality  Assurance  and 
Quality  Control  Procedures  for  Organic  Priority  Pollutants,"  December  3,  1979,  and  the  respective  analytical 
method,  and  are  described  in  Section  II  "Internal  Quality  Control  Check."  Completeness  is  recorded  by 
parameters  successfully  completed  and  validated.  For  this  project  a  target  control  limit  of  greater  than  90 
percent  will  be  used. 

12.1  Accuracy 

The  percent  recovery  (PR)  is  calculated  as  below: 

PR  -  SfS„xl00 

S"A  ' 

S0  =  background  value;  e.e.,  value  obtained  by  analyzing  the  sample 

SA  =  concentration  of  the  spike  added  to  the  sample. 

Ss  =  value  obtained  by  analyzing  the  sample  with  the  spike  added. 

PR  =  percent  recovery 

12.2  Precision 

The  relative  percent  difference  (RPD)  is  calculated  as  below: 

|S-D| 

RPD  =  -£ 4x100 

I(S-fD) 

where: 

S  =  Concentration  of  analyte  in  first  (original)  sample  (mg/kg  or  ug/1);  and 

D  =  Concentration  of  analyte  in  second  (duplicate)  sample  (mg/kg  or  ug/1). 

12.3  Completeness 

The  percent  complete  (PC)  is  calculated  as  follows: 

PC  =  NaxIOO 

N, 

NA  =       actual  number  of  valid  analytical  results  obtained. 

N,  =       theoretical  number  of  results  obtainable  under  ideal  conditions. 
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13.0        CORRECTIVE  ACTION 

The  following  procedures  have  been  established  to  assure  that  conditions  adverse  to  quality  including 
malfunctions,  deficiencies,  deviations,  and  errors  are  promptly  investigated,  documented,  evaluated,  and 
corrected.  Corrective  actions  are  included  in  the  summary  of  quality  control  activities  in  Table  6-1  of  the 
QA/QC  Plan. 


13.1 


Initiation  of  Corrective  Action 


> 


When  a  significant  condition  adverse  to  quality  is  noted  at  the  project  site,  laboratory,  or  subcontractor 
locations,  the  cause  of  the  condition  will  be  determined  and  corrective  action  taken  to  preclude  repetition. 
Condition  identification,  cause,  reference  documents,  and  corrective  action  planned  to  be  taken  will  be 
documented  and  reported  to  the  Project  Manager,  PQAO,  Field  Team  Leader,  and  involved  Subcontractor 
management,  as  a  minimum.  Implementation  of  correction  action  will  be  verified  by  documented  follow-up 
action.  All  project  personnel  have  the  responsibility,  as  part  of  their  normal  work  duties,  to  promptly  identify 
and  report  conditions  adverse  to  quality,  and  solicit  correction. 

Corrective  actions  may  be  initiated,  as  a  minimum: 

When  predetermined  acceptance  standards  are  not  attained  (objectives  for  precision, 
accuracy,  and  completeness); 

When  procedures  or  data  compiled  are  determined  to  be  incorrect  or  incomplete; 

When  equipment  or  instrumentation  is  found  to  be  malfunctioning; 

When  samples  and  test  results  cannot  be  traced  with  certainty; 

When  quality  assurance  requirements  have  been  violated; 

When  designated  approvals  have  been  circumvented;  « 

As  a  result  of  system  and  performance  audits; 

As  a  result  of  a  management  assessment;  or 

As  a  result  of  laboratory/inter-laboratory  comparison  studies. 

13.2        Procedure  Description 

Project  management  and  staff,  including  field  investigation  teams,  quality  assurance  auditors,  document,  and 
sample  control  personnel,  and  laboratory  groups,  will  monitor  ongoing  work  performance  in  the  normal 
course  of  daily  responsibilities.  Work  will  be  audited  at  the  site,  laboratories,  and  Subcontractor  locations  by 
the  PQAO  or  his  designee,  by  NGB  QA  personnel,  and/or  by  QA  personnel  in  the  State  of  Massachusetts  or 
USEPA.  Items,  activities,  or  documents  ascertained  to  be  in  noncompliance  with  QA  requirements  will  be 
documented  and  corrective  actions  mandated  through  the  audit  report.  Corrective  actions  will  be  logged, 
maintained,  and  controlled  by  the  PQAO. 

Following  identification  of  an  adverse  condition  or  quality  assurance  problem,  notification  of  the  deficiency 
will  be  made  to  the  Program  Manager,  the  Project  Manager,  and  the  senior  individual  in  charge  of  the  activity 
found  to  be  deficient,  along  with  recommendations  for  correction.  A  record  of  this  notification  will  be 
attached  to  the  audit  report.  Following  implementation  of  corrective  action,  the  senior  individual  in  charge 
will  report  actions  taken  and  results  to  the  Project  Manager  and  the  PQAO.    The  PQAO  will  notify  the 
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Program  Manger  when  conditions  adverse  to  quality  have  been  corrected.  A  record  of  action  taken  and  results 
will  also  be  attached  to  the  audit  report. 
13.3        Variance  Documentation 

Any  deviation  from  project  requirements  as  specified  in  this  document  or  the  Statement  of  Work  requires 
proper  documentation  using  a  Field  Change  Request  Form  (13.1).  This  form  will  be  completed  in  the  field  by 
the  Field  Team  Leader  and  forwarded  to  the  Contracting  Officer  Representative  (COR)  by  the  most  expedient 
communications  means  available.  Upon  receipt,  the  COR  will  review  and  indicate  final  disposition  of  the 
request  and  return  the  original  document  to  the  originator.  A  copy  of  the  document  should  be  retained  for  the 
project  file.  Changes  that  require  an  immediate  response  will  be  initiated  by  telephone  or  other 
telecommunication  transmission,  and  then  documented  using  the  procedure  described  above. 
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14.0        QUALITY  ASSURANCE  REPORTS 

Quality  assurance  reports  to  management  consists  of  the  reports  on  audits,  reports  on  correction  of  deficiencies 
found  in  audits,  a  final  QA  report  on  field  sampling  activities,  and  a  final  analytical  laboratory  QA/QC  report 

14.1  Field  QA  Audits 

The  mobilization  stage  will  be  audited  before  work  begins  to  assure  that  all  procedures,  training,  and  materials 
are  ready  to  support  the  QA  Plan.  Field  activities  may  be  audited  during  operation  in  order  to  assure 
compliance  with  the  QA  Plan.  Additional  audits  may  be  required  depending  on  the  results  of  these  audits.  All 
audits  and  corrective  actions  will  be  reported  in  writing  to  the  Program  Manager  and  the  Project  Manager. 

14.2  Analytical  Laboratory  QA/QC  Reports 

The  laboratory  will  provide  reports  of  their  QA/QC  program  and  results  to  the  Project  Manager  at  the 
completion  of  this  investigation.  These  reports  and  a  summary  of  the  laboratory  QA/QC  program  and  results 
will  be  included  in  the  final  project  report. 
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1.0     WORKPLAN 


1.1       Project  Description 

The  purpose  of  this  project  is  to  study  the  groundwater  quality  beneath  the  training  range,  and  impact  area  at  the 
Massachusetts  Military  Reservation  (MMR).  A  background  review  will  be  conducted  to  evaluate  the  hazards 
involved.  Background  samples  will  be  used  to  evaluate  soils  and  ground  water  data.  Investigation  wells  will  be 
installed  within  the  impact  area.  Soil  and  ground-water  samples  will  be  collected  and  analyzed. 


1.2      Anticipated  Activities 

The  activities  which  are  to  be  conducted  as  part  of  this  study  are  drilling,  soil  sampling,  investigation  well 
installation,  well  development,  and  well  sampling.  The  borehole  drilling  will  be  accomplished  using  a  hollow-stem 
auger  and  rotosonic  drilling.  As  the  borehole  is  advanced,  soil  samples  or  drill  return  cutting  samples  will  be 
collected.  Portions  of  the  samples  obtained  from  the  borehole  will  be  placed  into  plastic  bags  or  samples  containers 
for  subsequent  analyses.  After  certain  boreholes  are  completed,  the  investigation  well  will  be  installed  by  placing 
into  the  borehole  casing  and  screen,  sand/gravel  pack,  bentonite,  and  cement.  After  well  installation  is  completed, 
the  well  will  be  developed  using  methods  such  as  pumping,  surging  and  bailing  to  remove  sediment.  The  wells  are 
later  sampled  using  pumps  or  bailers. 


1.3      Number  of  Field  Personnel 

For  safety  purposes,  a  minimum  of  two  and  a  maximum  of  eight  persons  will  be  on  site  during  all  phases  of  the 
drilling  and  sampling.  The  site  is  an  active  military  training  facility,  and  subject  to  small  arms  and  heavy  artillery 
firing.  Therefore,  the  number  of  personnel  within  this  area  should  be  kept  at  a  minimum  at  all  times.  Regardless  of 
the  distance  away  from  the  firing  range  and  impact  area,  work  will  not  take  place  in  the  line  of  fire  of  any  active  use 
of  the  ranae. 


' 
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2.0     TRAINING  AND  INFORMATION 


2. 1       Training 

All  contractor,  subcontractor  and  consulting  personnel  involved  in  field  work  must  have  had  a  40-hour  course  in 
health  and  safety  for  hazardous  waste  operations  (OSHA  29  CFR  1910.120)  and  a  current  annual  8-hour  refresher 
course  as  necessary.  The  Project  Manager  and  Field  Supervisors  must  have  also  had  an  8-hour  supervisor's  course. 
All  project  personnel  must  have  received  a  minimum  of  3  days  actual  field  experience  under  the  direct  supervision 
of  a  trained  supervisor. 


2.2      Information  Programs 

An  initial  site  safety  meeting  and  briefing  will  be  held  at  MMR  before  any  operations  begin.  At  this  meeting,  the 
range  safety  and  security  rules  and  procedures  will  be  carefully  presented  and  discussed.  As  the  project  progresses, 
daily  safety  briefings  will  be  held  prior  to  initiating  field  drilling,  well  installation,  development,  and  sampling 
work.  The  following  topics  will  be  discussed  at  each  briefing: 

(a)  personnel  roles, 

(b)  lines  of  authority  and  communication; 

(c)  anticipated  hazards  and  control  measures; 

(d)  air  monitoring  results  from  the  previous  day; 

(e)  emergency  recognition  and  prevention; 

(f)  safe  distances  and  places  of  refuge;  and 

(g)  evacuation  routes  and  procedures. 

The  following  individuals  acknowledge  that  they  have  been  informed,  read,  understand  and  agree  to  comply  with 
the  contents  of  this  SAFETY  AND  HEALTH  PROGRAM. 

Name  Signature  Date 


PROGRAM  MANAGER 


PROJECT  MANAGER 
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HEALTH  AND  SAFETY  OFFICER 


FIELD  SUPERVISOR 


GEOLOGIST 


2.3      Medical  Surveillance  Program 

All  project  personnel  involved  in  field  work  must  be  enrolled  in  a  medical  surveillance  program  which  includes 
initial  and  annual  medical  examinations.  These  persons  must  have  been  approved  by  a  physician  as  being  fit  to 
perform  work  of  this  type.  Copies  of  the  physician  approval  documentation  for  all  personnel  will  be  kept  on-site. 
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3.0  SITE  SPECIFIC  HEALTH  AND  SAFETY  PLAN 

3. 1  Hazard  Analysis 

3.1.1  Weather. 

(a)  The  normal  daily  maximum  temperature  for  this  area  during  spring  and  early  summer  is  expected  to  range 
from  60  and  85  F  and  the  normal  daily  minimum  temperature  is  expected  to  be  about  45  F.  If  the  air 
temperature  is  greater  than  70°F  then  personnel  will  monitor  and  control  for  heat  stress.  The  normal  daily 
maximum  temperature  for  this  area  during  December  is  expected  to  be  about  40  F  and  the  normal  daily 
minimum  temperature  is  expected  to  be  about  25  F. 

(b)  When  air  temperatures  drop  below  40  F  (wind  chill  considered)  precautionary  measures  will  be  taken 
to  protect  against  frost.  Extra  insulating  clothing  will  be  worn  and  the  duration  of  the  exposure  period 
will  be  reduced  as  necessary.  Continuous  exposure  of  exposed  skin  will  not  be  permitted  when  wind  chill 
or  temperature  drops  to  -25  F. 

(c)  Operations  will  cease  at  times  of  lightning,  severe  rain,  and  severe  wind. 

3.1.2  Noise. 

During  drilling  operations,  there  may  be  some  noise  hazard.  Hearing  protection  (including  ear  muffs  or  ear  plugs) 
will  be  provided,  required,  and  utilized. 

3.1.3  Potential  Contaminants. 

Previous  studies  suggest  a  low  potential  to  find  minor  amounts  of  certain  contaminants.  Figure  3-1  shows  the 
potential  drilling  and  sampling  locations.  Based  on  results  of  analysis  of  soil  samples  from  sites  within  the  range  and 
impact  areas,  the  following  inferences  can  be  drawn: 

(a)  Maximum  levels  of  contaminants  detected  in  the  shallow  soils  in  the  impact  area  are  presented 
in  Table  1.  On  the  basis  of  the  results  of  the  shallow  soils  contamination,  ground-water 
contamination  is  not  expected. 

(b)  The  shallow  soils  contaminants  are  compared  with  levels  derived  from  the  "EPA  Region  III 
Risk-Based  Screening  Table".  Where  available,  levels  of  contaminants  were  compared  with 
screening  levels  for  industrial  soil. 

(c)  Risk-based  screening  levels  were  slightly  exceeded  for  hexachlorabenzene,  barium,  and 
beryllium.  Lead  levels  were  higher  than  the  500-1,000  mg/kg  range  suggested  in  an  EPA 
OSWER.  Contact  exposure  will  be  minimized  by  the  fact  that  the  actual  drilling  will  be 
performed  outside  the  perimeter  of  the  site  of  any  suspected  dumping.  Also,  nitrile  gloves  will  be 
worn  during  developing,  purging,  and  sampling.  Ingestion  exposures  will  be  minimized  by 
prohibiting  eating,  gum  chewing,  drinking,  and  smoking  while  on  site.  Inhalation  exposure 
should  be  minimal  because  all  field  activities  will  be  conducted  outdoors,  under  well  ventilated 


C 


' 


conditions,  and  contaminants  are  generally  expected  to  be  absorbed  in  the  soil  matrix  or  in 
solution. 

(d)  Although  not  required,  air  monitoring  will  be  performed  as  an  added  safety  precaution. 

Monitoring  of  breathing  zone  air  will  be  performed  using  a  Photoionization  detector  (PID) 
calibrated  for  isobutylene.  Approximately  every  30  minutes,  checks  will  be  made  downwind  from 
the  work  site.  Personal  protective  clothing  and  equipment  will  be  upgraded  to  EPA  Level  C 
when  the  breathing  zone  readings  exceed  background  levels.  Survey  personnel  will  be  required 
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TABLE  1  - 1 .  List  of  Suspected  Contaminants 


Maximum 

EPA  Generic  Soil 

OSHA  PEL/ 

Amount 

Screening  Levels  1 

ACGIH  TLVs 

Detected 

mg/kg 

mg/m 

Parameter 

mg/kg 

hexachlorabenzene 

.6 

2 

NE/ 0.025  skin,  Ca 

diethylphthalate 

14 

470 

5.0/5.0 

N-Nitrosodiphenylamine 

0.38 

1 

NE/NE 

2,4-DNT 

0.71 

0.0008 

1.5  skin/ 0.1 5  skin 

PESTICIDES 

DDE 

0.005 

54 

1.0  ca/  1.0  Ca 

DDD 

0.130 

16 

1.0  ca/  1.0  Ca 

endrin  ketone 

0.0360 

1 

0.1  skin/ 0.1  skin 

endosulfan  sulfate 

0.009 

18 

0.1  skin/ 0.1  skin 

alpha  chlordane 

0.009 

10 

0.5  skin  /  0.5  skin,  Ca 

gamma  chlordane 

0.010 

10 

0.5  skin/ 0.5  skin,  Ca 

EXPLOSIVES 

HMX 

2.713 

NE/NE 

TNT 

1.5  skin  /  0.5  skin 

RDX 

0.009 

100(furan) 

NE/NE 

Dioxins  and  Furans 

HERBICIDES 

0.029 

NE/NE 

dinoseb 

232 

NE/NE 

MCPP 

INORGANICS 

26100 

15/10 

aluminum 

30.8 

38 

1.0/0.5 

chromium  (total) 

156 

1.0/1.0 

copper 

22700 

5/5 

iron 

1830 

400 

0.05  /  0.05  Ca 

lead 

12200 

15/  10 

magnesium 

188 

5  eel  /  0.2 

manganese 

0.36 

2 

0.1  eel/ 0.01 

mercury 

22.9 

6000 

0.5  eel/ 0.05 

vanadium 

15.7 

130 

0.015/0.1 

nickel 

4.7 

29 

0.5/0.01  Ca 

arsenic 

26000 

1600 

0.5/0.5 

barium 

1.2 

63 

0.005  Ca/0.002Ca 

beryllium 

4.5 

8 

0.005  Ca/0.002Ca 

cadmium 

1480 

5.0/2.0 

calcium 

1200 

NE/NE 

potassium 

5.9 

34 

0.01  /0.01 

silver 

180 

12000 

15/  10 

zinc 

1 .  From  EPA,  July  1996,  Soil  Screening 

Guidance  Technical  Background  Document  Appendix  A. 

Skin  =  prevent  skin  contact. 
Ca  =  Carcinogen. 
Cel  =  Ceiling  level 
NE  =  None  established 
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to  wear  air  purifying  full  facepiece  respirators  with  organic  vapor  cartridges.  Contact  lenses  will  not  be  worn.  If  the 
breathing  zone  readings  exceed  5  ppm,  drilling  operations  will  be  temporarily  halted  until  the  potential  hazard  can 
be  further  evaluated,  and  an  appropriate  course  of  action  can  be  taken.  The  PID  will  be  using  an  10.6  eV  lamp  and 
will  be  maintained  and  calibrated  using  the  manufacturers  recommended  procedures. 


3.1.4    Background 

Results  of  background  level  determined  from  previous  investigations  will  used  as  background  levels  for  this 
investigation. 


3.1.5    Utilities 

There  are  no  underground  utility  lines  in  the  areas  to  be  investigated.  However,  all  intrusive  activities  will  be 
cleared  through  the  housing  and  utilities  management  office  before  such  activities  are  initiated.  Overhead  utilities 
will  be  reviewed  prior  to  the  drill  rig  setting  up  on  locations.  An  abandoned  pipeline  does  exist  in  the  southeastern 
corner  of  the  impact  area. 


3.1.6    Principal  Hazards 


3.1.6.1  Mechanical  Hazards 

The  principal  hazards  to  workers  during  this  study  will  be  the  mechanical  hazards  associated  with  working  around  a 
drilling  rig.  These  hazards  include  those  related  to  handling  ropes,  cables,  and  auger  equipment.  They  also  include 
working  around  heavy  equipment  which  is  rotating  or  being  lifted  overhead.  Other  hazards  include  tripping  and 
falling,  heavy  tools  and  equipment  items  falling  on  feet,  and  blows  to  the  head. 


3.1.6.2  Unexploded  Ordance  (UXO) 

UXO  may  be  encountered  within  the  impact  area  which  is  still  part  of  an  active  firing  range.  The  impact  area  has 
been  fired  upon  with  weapons  that  include  small  arms  to  artillery  as  large  as  8  inches.  As  a  result  of  this  firing, 
there  is  a  potential  to  encounter  UXO.  Procedures  for  eliminating  the  UXO  hazard  are  discussed  below. 

(a)  A  certified  UXO  contractor  or  the  102  CES/EOD  from  Otis  Air  National  Guard  Base,  Massachusetts,  will 
conduct  a  surface  sweep  and  a  magnetometer  sweep  at  all  sampling  and  well  locations  prior  to  site 
operations.  The  surface  sweep  will  eliminate  any  UXOs  on  the  ground  surface.  The  magnetometer  sweep 
will  minimize  the  potential  to  encounter  UXOs  within  a  six  feet  of  the  surface.  An  initial  sweep  will  be 
conducted  prior  to  road  building  for  site  access.  Because  the  impact  area  is  still  actively  fired  on  during 
training  activities,  a  second  sweep  will  be  performed  prior  to  any  activity  within  the  area  after  any 
appreciable  time  breaks  between  activities  (eg.  when  the  crew  returns  after  7  days  to  sample  the  wells).  If 
necessary,  boring  and  sampling  locations  will  be  adjusted  to  avoid  possible  UXO  hazards  that  the  sweeps 
have  detected  below  the  surface. 

(b)  Emergency  Medical  Technicians  (EMT)  will  be  on  standby  with  a  van  during  all  drilling  for  UXO 
clearance  operations.  The  EMTs  and  van  will  be  positioned  at  the  entrance  to  the  impact  area  at  the 
intersection  of  Wheelock  and  Pocasseet  Sandwich  Roads.  The  sampling  crew  will  have  communications 
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with  the  EMT  and  Range  Control  by  portable  radio.  Range  Control  will  have  external  communications 
with  off  site  personnel  by  installation  telephone. 

(c)  All  borehole  advancement  operations  will  be  carried  out  in  two-foot  increments  with  UXO  screening  after 
every  two  feet  of  drilling.  At  the  end  of  each  two-foot  increment,  the  drill  rods  and  casings  will  be 
removed,  and  the  UXO  screening  contractor  will  screen  the  boring  for  unexploded  ordnances.  When  the 
boring  is  determined  to  be  free  of  UXOs,  the  driller  will  resume  advancement  of  the  boring  for  another  two 
feet.  This  sequence  of  drilling  and  UXO  screening  will  continue  until  the  boring  reaches  the  specified 
depth  of  penetration.  The  expected  depth  of  penetration  will  be  determined  by  the  Huntsville  Distric  Corps 
of  Engineers.  Beyond  this  depth  of  penetration,  drilling  will  proceed  in  a  normal  fashion  until  the 
appropriate  depth  is  reached. 

(d)  Should  an  UXO  be  encountered  or  a  detonation  occur,  work  will  immediately  stop.  The  sample  team 
will  call  by  radio  to  Range  Control  and  deliver  a  personnel  and  equipment  damage  report.  If  necessary, 
the  standby  van  and  EMTs  will  evacuate  injured  personnel. 
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3.2      Hazard  Analysis  of  Each  Site  Work  Task 


TASK  NAME:    DRILLING,  SOIL  SAMPLING,  AND  WELL  INSTALLATION 


Potential  Hazards:  (Check  all  that  apply  to  either  existing  conditions  or  that  result  from  site  operations) 


(  V  )  Rotating  Machinery 

(V  )  Heat  Stress 

(  )  Cold  Stress 

(V  )  Heavy  Equipment 

(V  )  Intrusive  Activ's  (underline) 

•  Trenching 

•  Drilling 

•  Soil  Vapor  Surv. 

•  Sampling 

(V  )  Uneven  terrain 

(  )  Trench/excavation  collapse 

Control  or  Protective  Measures: 

(V  )  Tailgate  Meetings 

(  )  Operator  Training 

(  )  Engineering  Controls:  

(  )SOPs: 


(  )  Projectiles 

(  )  Physical  Exertion 

(V  )  Noise  (>85  dBA) 

(  )  Vehicle  Traffic 

(V  )  Fire/Explosion  (underline) 

•  Flam.  Materials 

•  Low-lying  Areas 

•  Fuel  lines 


(  )  Confined  Space 

(  )  Biological  (plants,  rodent  viruses, 

marine  species,  soilborne  or 

waterborne  fungi/bacteria,  insects, 

arachnids,  snakes,  wild 

animals) 
(  )  Electrical  (utilities) 
(V  )  Chemical  Exposure 
(V  )  Other  (List)  -  UXO 


(  )  Work  over  water  (lagoons, 

streambeds,  ravines,  bay  ocean) 
(see  also  Table  4) 


(V  )  PPE,  Level-mod  D 
(V  )  Site  Control 


(V  )  Air  Monitoring 
(V  )  Decontamination 


(  )  Other:  -  UXO  Clearance. 


PERSONAL  PROTECTIVE  EQUIPMENT  (PPE) 


Initial  levels  of  protection  have  been  assigned  for  this  work  task  based  on  the  potential  risk  of  exposure.    Levels 
may  be  upgraded  or  downgraded  depending  on  monitoring  data  (see  Action  Levels,  Table  5)  and  site  conditions,  as 
determined  by  the  Site  Health  and  Safety  Coordinator  (SHSC).   Any  modification  to  the  levels  of  PPE  below  must 
be  noted  here  and  documented  with  a  completed  ROC  form  (Appendix  2). 
Level  Of  Protection:         (  )A  (  )C  (  V  )  Modified  D 


Respirator:  (Level  C  and  abov 

(  )B 
e) 
(  )  SCBA,  Airline 
(  )OV/AGCart. 

(  )  Encap.  Suit 

(  )  Saranex 

(  V  )  Hard  Hat 

(  )  Splash  Shield 

(  V  )  Nitrile 

(  V )  Latex 

(  V  )  Steel-toed  Leather 

(  )  Steel-toed  Rubber 

(  )D 

(  )  Purif.  Resp. 
(  )  Other 

(  )  Escape  Mask 

Protective  Clothing: 

(V  )  Tyvek® 

(  )  Splash  Suit 

(  V )  Safety  Glasses 

(V  )  Ear  Plugs/Muffs 

(  )  Neoprene 

(  )  Vinyl 

(  )  Overboots 

(  )  Other 

(  )PE  Tyvek® 
(  )  Other 

Head/Eve/Ear: 

(  )  Goggles 
(  )  Other 

Gloves:     (outer) 
(inner) 

(  )PVC 
(  )  Other 

Footwear: 

Modifications  Permitted: 

A  =  required  PPE;  *  =  modifica 

dons  permitted;  t  =in  case 

of  upgrade. 
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TASK  NAME:    WELL  DEVELOPMENT  AND  GROUND  WATER  SAMPLING 


Potential  Hazards:  (Check  all  that  apply  to  either  existing  conditions  or  that  result  from  site  operations) 


(  )  Projectiles 

(  V  )  Physical  Exertion 

(  )  Noise  (>85  dBA) 

(  )  Vehicle  Traffic 

(  )  Fire/Explosion  (underline) 

•  Flam.  Materials 

•  Low-lying  Areas 

•  Fuel  lines 


(  )  Rotating  Machinery 

(V )  Heat  Stress 

(  )  Cold  Stress 

(  )  Heavy  Equipment 

(  )  Intrusive  Activ's  (underline) 

•  Trenching 

•  Drilling 

•  Soil  Vapor  Surv. 

•  Sampling 
(  )  Uneven  terrain 
(  )  Trench/excavation  collapse 
Control  or  Protective  Measures:  (see  also  Table  4) 
(V )  Tailgate  Meetings  (V )  PPE,  Level 
(  )  Operator  Training  (V )  Site  Control 

(  )  Engineering  Controls: 

(  )  SOPs: 


(  )  Confined  Space 

(  )  Biological  (plants,  rodent  viruses, 

marine  species,  soilborne  or 

waterborne  fungi/bacteria,  insects, 

arachnids,  snakes,  wild 

animals) 
(  V  )  Electrical  (utilities) 
(  V  )  Chemical  Exposure 
(V  )  Other  (List)  -  UXO 


(  )  Work  over  water  (lagoons, 

streambeds,  ravines,  bay  ocean) 


(  )  Air  Monitoring 
(V )  Decontamination 


(  )  Other:  -  UXO  Clearance, 


PERSONAL  PROTECTIVE  EQUIPMENT  (PPE) 


Initial  levels  of  protection  have  been  assigned  for  this  work  task  based  on  the  potential  risk  of  exposure.  Levels 
may  be  upgraded  or  downgraded  depending  on  monitoring  data  (see  Action  Levels,  Table  5)  and  site  conditions,  as 
determined  by  the  onsite  health  and  safety  coordinator  (SHSC).  Any  modification  to  the  levels  of  PPE  below  must 
be  noted  here  and  documented  with  a  completed  ROC  form  (Appendix  2). 


Level  Of  Protection: 


(  )A 


Respirator:  (Level  C  and  above 


Protective  Clothing: 


Head/Eye/Ear: 


Gloves: 


(outer) 
(inner) 


Footwear: 


)C 
)B 

)  SCBA,  Airline 
)  OV/AG  Cart. 

)  Encap.  Suit 
)  Saranex 
)  Hard  Hat 
)  Splash  Shield 

V  )  Nitrile 
V )  Latex 

V  )  Steel-toed  Leather 
)  Steel-toed  Rubber 


(V )  Modified  D 
(  )D 

(  )  Purif.  Resp. 

(  )  Other  Cart. 

(V )  Tyvek® 
(  )  Splash  Suit 
(V )  Safety  Glasses 
(  )  Ear  Plugs/Muffs 
(  )  Neoprene 
(  )  Vinyl 
(  )  Overboots 
(  )  Other 


(  )  Escape  Mask 


(  )  PE  Tyvek® 

(  )  Other 

(  )  Goggles 

(  )  Other 

(  )PVC 

(  )  Other 


Modifications  Permitted: 


A  =  required  PPE;  *  =  modifications  permitted;  t  =in  case  of  upgrade. 
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TASK  NAME:    SURFACE  WATER  AND  SEDIMENT  SAMPLING 


Potential  Hazards:  (Check  all  that  apply  to  either  existing  conditions  or  that  result  from  site  operations) 


(  )  Projectiles 

(V )  Physical  Exertion 

(  )  Noise  (>85  dBA) 

(  )  Vehicle  Traffic 

(  )  Fire/Explosion  (underline) 

•  Flam.  Materials 

•  Low-lying  Areas 

•  Fuel  lines 


(  )  Rotating  Machinery 

(V )  Heat  Stress 

(  )  Cold  Stress 

(  )  Heavy  Equipment 

(  )  Intrusive  Activ's  (underline) 

•  Trenching 

•  Drilling 

•  Soil  Vapor  Surv. 

•  Sampling 
(  )  Uneven  terrain 
(  )  Trench/excavation  collapse 
Control  or  Protective  Measures:  (see  also  Table  4) 
(V  )  Tailgate  Meetings  (V  )  PPE,  Level 
(  )  Operator  Training  (V )  Site  Control 

(  )  Engineering  Controls:  

(  )  SOPs: 


(V )  Work  over  water  (lagoons, 
streambeds,  ravines,  bay  ocean) 


(  )  Confined  Space 

(  )  Biological  (plants,  rodent  viruses, 

marine  species,  soilborne  or 

waterbome  fungi/bacteria,  insects, 

arachnids,  snakes,  wild 

animals) 
(  )  Electrical  (utilities) 
(V )  Chemical  Exposure 
(  )  Other  (List) 


(  )  Air  Monitoring 
(V  )  Decontamination 


(  )  Other:  -  Life  jackets  if  in  or  over  water_ 


PERSONAL  PROTECTIVE  EQUIPMENT  (PPE) 


Initial  levels  of  protection  have  been  assigned  for  this  work  task  based  on  the  potential  risk  of  exposure.  Levels 
may  be  upgraded  or  downgraded  depending  on  monitoring  data  (see  Action  Levels,  Table  5)  and  site  conditions,  as 
determined  by  the  Site  Health  and  Safety  Coordinator  (SHSC).  Any  modification  to  the  levels  of  PPE  below  must 
be  noted  here  and  documented  with  a  completed  ROC  form  (Appendix  2). 


Level  Of  Protection: 


(  )A 


Respirator:  (Level  C  and  above 

Protective  Clothing: 

Head/Eve/Ear: 

Gloves:     (outer) 
(inner) 
Footwear: 


)C 

)B 

)  SCBA,  Airline 
)  OV/AG  Cart. 

)  Encap.  Suit 
)  Saranex 
)  Hard  Hat 
)  Splash  Shield 

V )  Nitrile 

V )  Latex 
)  Steel-toed  Leather 
)  Steel-toed  Rubber 


(V  )  Modified  D 
(  )D 

(  )  Purif.  Resp. 
(  )  Other  


(  )  Escape  Mask 


(V )  Tyvek® 

(  )  Splash  Suit 

(V )  Safety  Glasses 

(  )  Ear  Plugs/Muffs 

(  )  Neoprene 

(  )  Vinyl 

(V )  Overboots 

(  )  Other  -  Chest  waders  if  in  water_ 


)  PE  Tyvek® 

)  Other 

)  Goggles 

)  Other 

)PVC 

)  Other 


Modifications  Permitted: 


A  =  required  PPE;  *  =  modifications  permitted;  t  =in  case  of  upgrade. 
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3.3       Site  Control 

(a)  Site  control  and  access  will  be  strictly  controlled  by  Camp  Edwards  Range  Control  during  field  operations. 
During  sampling  operations  in  the  impact  area,  Range  Control  will  prevent  anyone  from  entering  the 
impact  area.  Messages  will  be  relayed  by  radio  from  Range  Control  to  the  project  manager.  No  one  will 
be  allowed  to  enter  the  sample  site  without  first  receiving  permission  from  the  project  manager. 

(b)  Field  work  of  all  types  during  this  project  will  be  accomplished  only  when  there  are  at  least  two  persons  at 
a  work  site.  Because  of  the  nature  of  this  work,  there  is  no  need  for  special  internal  communications 
procedures  among  field  personnel.  External  communications  with  off  site  personnel  will  be  by  installation 
telephone,  by  portable  radio,  or  by  messenger.  In  addition  to  the  special  site  control  measures  to  be 
implemented  at  CS-19,  the  drilling  standing  operating  procedures  attached  to  this  document  will  be 
followed  by  all  on  site  personnel. 

(c)  The  buddy  system  will  be  used.  Each  worker  should  consider  himself  as  a  safety  backup  to  his  partner. 

(d)  Visual  contact  must  be  maintained  between  buddies  on  site. 

(e)  Alcoholic  beverage  intake  is  prohibited  during  the  work  day. 

(f)  No  personnel  will  be  admitted  on  site  without  the  proper  safety  equipment. 

(g)  Contact  with  contaminated  or  potentially  contaminated  surfaces  will  be  avoided.  Soiling  of  protective 
clothing  will  be  minimized.  Workers  will  avoid  getting  potentially  contaminated  soil  from  gloves  on 
face  or  into  eyes. 

(h)  Personnel  decontamination  will  be  performed  to  protect  workers  and  off-site  personnel  from  chemical 

exposure,  and  to  limit  the  spread  of  contamination  in  the  study  area.  Personnel  decontamination  will 
consist  of  cleaning  soil  from  the  boots  and  shoes,  removal  and  bagging  of  disposable  protective  clothing, 
and  removal  and  disposal  of  gloves.  Neoprene  gloves  will  be  worn  during  the  decontamination  process. 
No  personnel  will  leave  the  work  area  while  wearing  soiled  protective  coveralls.  Soiled  protective 
clothing  will  be  disposed  of  as  sanitary  solid  waste. 

(i)  Equipment  decontamination  will  be  performed  at  each  study  site.  This  will  consist  primarily  of  scraping 

soil  from  augers  and  downhole  drilling  equipment.  After  auger  and  downhole  drilling  equipment  are 
initially  cleaned  in  the  field,  they  will  be  cleaned  a  second  time  using  high  pressure  potable  water  or  a 
steam  cleaner.  This  cleaning  will  be  accomplished  prior  to  the  use  of  equipment  at  another  site/borehole 
and  prior  to  leaving  the  installation. 

(j)  During  drilling  operations,  a  fire  extinguisher  will  be  available  at  the  drilling  site.  However,  should  a  fire 

develop  from  contact  with  UXOs,  the  sample  crew  will  immediately  take  cover  and  notify  Range   Control. 
THE  SAMPLE  CREW  WILL  NOT  MAKE  ANY  ATTEMPT  TO  EXTINGUISH  A  FIRE 
CAUSED  BY  CONTACT  WITH  AN  UXO. 

(k)  A  First  Aid  Kit  will  be  available  during  site  activities. 

(1)  Eating  will  not  be  allowed  on  the  investigation  sites. 
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(m)         All  personnel  must  comply  with  established  safety  procedures  and  the  Drilling  Operations  SOP  (encl). 
Any  staff  member  who  does  not  comply  with  safety  policy,  as  established  by  the  Project  Manager  or 
Onsite  Safety  Manger,  will  be  immediately  dismissed  from  the  site. 

3.4      Emergency  Response  Plan 

(a)  Emergency  medical  assistance  may  be  obtained  by  contacting  Range  Control  via  the  installation  supplied 

portable  radio.  Range  control  will  contact  all  emergency  services.  At  the  start  of  each  day's  work,  the 
sample  team  will  assemble  in  the  Range  Control  office.  A  daily  safety  meeting  will  be  held  and  the 
sample  team  will  be  supplied  with  a  portable  radio.  The  portable  radio  will  be  returned  to  the  Range 
Control  office  at  the  close  of  each  day's  work.  Medical  assistance  can  also  be  obtained  by  dialing  one  of 
the  listed  phone  numbers  from  installation  telephones. 

(i)  Hospital  -  Falmouth  Hospital  in  Falmouth 

548-5300 

(ii)  Coast  Guard  Dispensary 

(on  base)  41 11 
(commercial)  968-41 1 1 

(iii)  Range  Control 
(on  base)  5925 
(commercial)  968-5925 


(b)  If  a  minor  injury  occurs  and  the  injured  person  can  be  safely  transported,  medical  care  can  be  obtained 

from  the  standby  EMT  or  the  Coast  Guard  dispensary.  If  a  serious  injury  occurs,  the  injured  person  will 
be  evacuated  by  ambulance  or  van,  which  is  staffed  by  trained  Emergency  Medical  Technicians.  During 
this  project,  all  field  crews  will  have  available  at  least  one  vehicle  which  can  be  used  in  an  emergency  to 
transport  injured  personnel.  The  medical  care  facilities  nearest  to  the  work  site  are: 

The  Coast  Guard  Dispensary.  EMTs  are  on  duty  during  working  hours  and  available  for  treatment  of  minor 
injuries. 

Falmouth  Hospital.  The  hospital  is  open  24  hours  daily.  The  Hospital  is  located  approximately  10  miles  south  of 
the  Camp  Edwards  main  gate. 

See  Figure  3-2  for  the  locations  of  these  facilities. 
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GROUNDWATER  PURGING  AND  SAMPLING  SOP 
Low-Flow  and  Standard  Method 


1.0        PURPOSE 

The  purpose  of  this  standard  operating  procedure  (SOP)  is  to  describe  the  general 
methodology  for  collecting  groundwater  samples  in  the  field  using  the  low-flow 
purge/sample  and  standard  3-well  volume  purge  methods. 

2.0       SCOPE 

This  procedure  applies  to  ail  Jacobs  personnel  and  subcontractors  who  purge  groundwater 
monitoring  wells  and  collect  groundwater  samples. 

3.0        REFERENCES 

1.  EPA,  1990.  "Procedures  to  Schedule  and  Complete  Sampling  Activities  in 
Cooperation  with  EPA  Region  VII  Environmental  Services  Division". 

2.  EPA,  1991.  "Region  VII  -  Environmental  Services  Division  Operations  and 
Quality  Assurance  Manual". 

3.  EPA,  1995.  "Region  I  -  SOP  GW  0001  (Low  Flow  SOP  Draft  1)". 

4.0        DEFINITIONS 

1 .  Groundwater  Water  in  a  saturated  zone  or  stratum  beneath  the  surface  of  land 
or  water. 

2.  Purging:  Operation  by  which  stagnant  groundwater  standing  in  a  monitoring  well 
is  removed  to  allow  replacement  by  fresh  formation  groundwater. 

3.  Custody:  Physical  control  of  an  object,  in  this  case  of  an  environmental  sample. 

4.  Sample  Custodian:  Refers  to  the  individuals  who,  sequentially  over  a  period  of 
time,  have  physical  custody  of  the  sample. 

5.  Chain-of-custodv  record:  Documentation  of  the  chain-of-custody  showing  times, 
dates,  and  names  of  the  individuals  relinquishing  and  receiving  the  samples 
identified  on  the  record. 

5.0        GENERAL 

To  obtain  representative  groundwater  samples,  disturbances  of  the  natural  column  should  be 
kept    to    a    minimum    by    minimizing    the    turbidity    of   the    well    while    maximizing    the 
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representativeness  of  the  sample.  The  reasoning  behind  the  use  of  low-flow  pumps  to  purge 
and  sample  monitoring  wells  is  that  these  pumps  minimize  physical  disturbance  (turbulence)  at 
the  sampling  point  and  chemical  changes  (aeration)  in  the  medium.  For  the  purposes  of  this 
SOP,  "low-flow  pumps"  are  defined  as  either  dedicated  bladder  pumps  or  variable  speed 
submersible  pumps.  Practical  operational  flow  rates  for  these  sampling  devices  range  from  0.1 
L/min  to  30  L/min.  Only  if  low-flow  procedures  are  not  possible  or  practical  will  the  standard  3- 
well  volume  purge  and  sampling  procedures  be  used. 

6.0        RESPONSIBILITIES 


•"«¥•.> 


The  Project  Manager  shall  assure  that  the  sampling  procedures  will  obtain  samples  that 
represent  the  environment  being  investigated.  Trace  levels  of  contaminants  from  external 
sources  will  be  eliminated  through  the  use  of  good  sampling  techniques  and  proper 
selection  of  sampling  equipment. 

The  Field  Team  Leader  (FTL)  shall  ensure  that  specified  sampling  procedures  are  followed, 
samples  are  labeled,  handled  and  controlled  correctly,  and-  strict  chain-of-custody  is 
initiated,  maintained,  and  documented.  ■-••-•*--  •»<-- mm**-*  --.*-• .-;.:  .  .^      --  .   ^= 

Jacobs  field  or  subcontract  personnel  responsible  for  collecting  groundwater  samples  will  do 
so  in  accordance  with  this  SOP. 

7.0        PROCEDURE 
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7.1        Supplies  and  Equipment 

7.1.1  Major  Equipment  Items 

•  Variable-rate   submersible   pump/hose   assembly  with   control   unit,   electrical 
generator,  and  extension  cord. 
Gasoline  and  oil  (for  generator). 
Soap  water  containers. 
Potable  water  containers. 
Deionized  water  containers. 
Methanol  solution  containers. 
Purge  water  drums. 

7.1.2  Equipment  Support  Items 

•  Drum  liners. 

•  Trash  bags. 

•  Decontamination  tub. 

•  Thirsty-mate  hand  pump. 

•  Low  phosphate  detergent,  such  as  Alconox  or  Liquinox. 
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Gloves  (nitrile) 
5-gallon  bucket. 
Folding  table. 
Folding  chairs. 
Kim  wipes/towels. 
Calculator. 
Stopwatch. 


7.1.3     Sampling  Supplies 


• 


Written  description  of  wells  including  I.D.  numbers,  locations,  elevations  and  well 
construction  details. 

•  Well  keys. 

•  Sample  containers  w/  foam  holders. 

s"^  VOA-clearw/preservatives.  "^  "^  £■**£  **':    '        '  -:°  <*  ia  o»«Q* 

...<_-,,,,     ~-    EDB-amber  w/o  preservatives.    ._       .    r    ..^    .  „     .    _  ^  .:     _ 

L,  Inorganic  -  plastic  w/ preservatives.  . 

s  '  Others  -  as  specified. 

•  Chain-of-Custody  forms. 

•  Sample  labels. 

•  0.45  micron  filters  and  pump  (for  dissolved  metals  sampling). 


•     Field  Data  Forms. 


• 


pH  paper. 

•  Ice  chest. 

•  Ice  for  sample  preservation. 

•  Zip-lock  bags. 
Field  logbook. 


• 


•  Pen  and  waterproof  permanent  marker. 

7.1.4  Monitoring  Equipment 

•  Electronic  water  level  indicator. 

•  YSI  Model  Water  Quality  Checker  w/  flow-through  cell  or  comparible  water 
quality  sampling  device  (at  a  minimum,  pH,  temperature,  specific  conductance, 
turbidity  probes,  and  dissolved  oxygen)  ORP  probes  are  optional  based  on 
project  specific  objectives. 

•  Photoionization  Detector. 

7.1.5  Health  &  Safety  Items 

•  First  aid  kit  and  emergency  eye-wash  kit 

•  Fire  Extinguisher. 

•  MSDS/Emergency  information  packet  (route  to  hospital/  phone  contacts) 

•  Drinking  water  cooler. 
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7.2  General  Equipment  Decontamination 

Before  purging  or  sampling,  all  pumps  and  hoses,  water  level  measurement  devices,  wa 
quality  probes,  and  other  sampling  equipment  shall  be  decontaminated.    If  new  dedicat 
equipment  is  used,  it  should  be  thoroughly  decontaminated  and  rinsed  with  distilled  wa 
before  placement  in  the  well.     Mobile  decontamination  supplies  shall  be  used  so  tr 
equipment  can  be  decontaminated  in  the  field.      Each  piece  of  purging  or  sampl 
equipment  shall  be  decontaminated  prior  to  and  between  sampling  operations  and  we 
Depending  on  site  conditions,  the  decontamination  solutions  shall  be  replaced  with  cle 
solutions  between  wells.    Used  solutions  shall  be  placed  in  the  container  with  purged  w 
water  for  disposal.     Purge  water  and  decontamination  solutions  shall  be  handled  a 
disposed  of  as  outlined  in  the  Quality  Assurance  Project  Plan  (QAPP)  or  Investigatr 
Derived  Materials  Management  Plan  (IDMMP).    The  procedures  specified  in  the  Jacotr 
SOP  MMR  TECH-036  Equipment  Decontamination  or  the  Health  and  Safety  Plan  (HS: 
shall  be  followed  for  decontamination  of  field  equipment,  purging,  sampling,  and  j 
personnel  decontamination. 

7.3  Measurement  of  Water  Quality  Parameters  and  Instrument  Calibration    (      } 

Electronic  equipment  used  during  purging  and  sampling  includes  a  photoionization  detect 
(PID),  a  water  level  indicator,  and  a  water  quality  measurement  device  meter  with  attache 
temperature,  pH,  specific  conductance,  and  turbidity  probes.  Dissolved  oxygen,  ar 
oxidation/reduction  potential  (ORP)  probes  will  be  used  in  a  Task  specific  basis.  Befo 
going  into  the  field,  the  FTL  shall  verify  that  these  instruments  are  operating  properly.  Eac 
probe  of  the  water  quality  measuring  device  must  be  calibrated  prior  to  its  use  and  checke 
at  the  beginning  and  end  of  each  day  for  maintenance  of  calibration.  Calibration  procedure 
shall  follow  manufacturer's  instructions.  The  PID  will  be  calibrated  daily  using  standa; 
calibration  gas  as  specified  by  the  manufacturer.  If  instrument  readings  become  errat 
during  normal  operations,  recalibration  will  be  conducted.  Operating  instructions  will  t 
followed  for  all  instruments. 

Person(s)  responsible  for  calibrating  equipment  shall  complete  the  equipment  specif 
checklist  including  identification  of  calibration  standards  and  affixing  their  signature  to  th 
checklist  form.  I 

Field  measurements  for  temperature,  pH,  turbidity,  specific  conductance,  dissolved  oxyger 
and  ORP  shall  be  made  in  accordance  with  Jacobs'  SOPs  and  the  manufacturer' 
instructions.  Calibration  information  will  be  recorded  following  each  event  on  th 
instrument's  Equipment  Calibration  Log  and  in  the  field  logbooks.  Task-  or  site-specifi 
equipment  or  calibration  procedures,  if  required  by  the  QAPP,  shall  be  performed  accordin 
to  the  appropriate  procedures. 
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7.4       Well  Purging 

The  purpose  of  well  purging  is  to  remove  stagnant  water  from  the  well  and  obtain  a 
representative  water  sample  from  the  geologic  formation  being  sampled  while  minimizing 

*  disturbance  of  the  water  column  during  sample  collection.  Using  the  low-flow  purging 
methodology,  the  well  shall  be  purged  until  a  minimum  of  two  screen  volumes  have  been 
removed  and  field  parameters  (pH,  temperature,  turbidity,  and  electrical  conductance,  and 
dissolved  oxygen)  have  stabilized  or  until  the  well  is  pumped  or  bailed  dry.  The  well  shall  be 
sampled  immediately  following  purging  without  moving  or  adjusting  the  position  of  the 
pump.  If  the  well  is  purged  dry,  it  will  be  sampled  immediately  following  well  recovery. 
Evacuated  well  water  shall  be  managed  as  outlined  in  the  IDMMP.  The  purge  water  will  be 
contained  for  proper  disposal.  Necessary  precautions  shall  be  taken  to  prevent  spilling  of 
potentially  contaminated  water.    If  it  is  permissible,  purge  water  may  be  discharged  upon 

"the  ground  away  from  the  monitoring  well.  In  most  instances,  however,  the  water  will  need 
to  be  containerized  and  treated  prior  to  discharge. 

For  standard  low-flow  well  purging,  the  following  procedures  shall  be  performed  at  each 
well: 

Don  PPE  as  specified  in  the  HSP. 

The  condition  of  the  outer  well  casing,  concrete  well  pad,  protective  posts  (if 

present),  and  any  unusual  conditions  of  the  area  around  the  well  shall  be  noted 

in  the  field  logbook.  The  well  may  also  be  photographed. 

Using  the  PID,  check  the  area  around  the  well  for  VOC  vapors  and  record  this 

reading  on  the  field  data  form  or  field  logbooK  (PID  background  reading). 

Open  the  well  cap  and  immediately  check  for  VOC  vapors  in  the  well  casing. 

Record  this  reading  on  the  field  data  form  or  field  notebook. 

If  necessary  during  purging/sampling,  appropriate  readings  shall  be  taken  in  the 

breathing  zone  with  air  monitoring  equipment  (PID)  according  to  the  HSP. 

Note  if  the  reference  point  (measuring  point)  on  the  well  is  present.    This  is 

usually  an  indelible  mark  or  V-notch  cut.  If  this  point  is  missing,  make  one  on  the 

north  side  of  the  well  casing. 

The  depth  of  the  static  water  level  shall  be  measured  with  a  water  level  indicator 

(to  nearest  0.01  foot)  and  recorded  from  the  measuring  point  on  the  well  casing. 

Record  this  information. 

If  the  total  depth  of  the  well  is  known,  it  is  not  recommended  to  measure  this  until 

purging/sampling  is  complete  due  to  unnecessary  agitation  of  silt  on  the  well 

bottom.    If  the  total  depth  of  well  is  not  known,  it  shall  be  measured  from  the 

same  measuring  point  on  the  casing  with  a  water  level  indicator  and  recorded.  It 

is  critical  that  the  distance  between  the  water  sensor  and  the  end  of  the  water 

level  indicator  probe  be  measured  independently  and  added  to  each  total  depth 

measurement. 
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•  Slowly  lower  the  pump  into  the  well  casing  to  a  point  in  the  middle  of  the 
screened  interval  (generally  2.5  feet  above  the  bottom  of  the  well).  If  possible, 
do  not  "tag"  the  bottom  of  the  well  since  it  causes  unnecessary  agitation  of  silt.  If 
this  is  not  possible,  lower  the  pump  very  slowly  and  carefully  to  the  bottom,  then 
pull  it  back  slowly  to  position  the  pump  within  the  middle  of  the  well  screen.  If  the 
bottom  of  the  well  was  tagged,  wait  at  least  10  minutes  before  beginning  to 
purge  to  allow  suspended  material  to  settle  to  the  bottom  of  the  well  again. 
Reinsert  the  water  level  indicator  to  monitor  water  levels  during  purging. 

•  Start  the  pump.  As  soon  as  water  is  discharging,  adjust  the  pump  speed  to  its 
minimum  capacity  without  causing  drawdown.  During  purging  and  sampling,  the 
maximum  allowable  drawdown  is  0.3  ft.  Additionally,  to  assist  in  quicker  turbidity 
stabilization,  the  target  equilibrium  pumping  rate  should  be  0.1  to  0.2  liters  per 
minute. 

•  Using  a  stopwatch  and  some  type  of  graduated  cylinder,  measure  the  pumping 
^£,rate.    Monitor  the  water  level,  pumping  rate,  cumulative  withdrawal,  and  field 

parameters  every  5  minutes  and/or  per  well  volume.  In  most  instances,  field 
parameters  include  temperature,  pH,  turbidity,  specific  conductance,  dissolved 
oxygen,  and/or  oxidation/reduction  potential  will  be  monitored.  Check  the  site- 
specific  SAP  for  applicable  parameters.  In-situ  measurements  are  required 
when  obtaining  field  parameters. 

•  As  a  minimum,  two  screened  interval  volumes  of  water  must  be  purged.  The 
volume  of  water  in  the  well  screened  interval  shall  be  calculated  in  gallons  based 
on  the  length  of  the  screen  and  the  screen  diameter  (see  below  for  calculation 
of  volumes).  If  the  well  has  a  filter  pack,  the  screen  volume  plus  the  filter  pack 
void  volume  shall  be  used  to  calculate  the  required  unit  volume  to  be  evacuated. 


a 


»?  •»'«. 


o 


equation: 


The  well  screen  unit  volume  (gallons)  will  be  calculated  using  the  following 


Well  Screen  Volume   = 


ri(D2  (Ah  )  (7 .48  gallons  I  ft?) 

'm  ft- 


where 


O 


0.041  (d>inf(Ahfi) 

well  casing  diameter  in  inches  and 


Ahr       -  length  of  well  screened  interval 


ft 

0.041 


=  conversion  factor 


The  Saturated  Filter  Pack  Unit  Volume  will  be  calculated  using  the  following 
equation: 
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Saturated  Filter  Pack  Unit  Voiume  =  H  [(*•,.)' -(*.,.«  (^,)(n,)(lA%  gallons  I  ft?) 

4 

=   0.041  [(^v)2-^^)2]^)^) 
where  <t>i        =  well  boring  diameter  in  inches 

in.  * 

Oi^      ■  well  casing  diameter  in  inches 
£         _  HiHdtoXcr-  ^•^.u^«:  ..w  - --AA.  -  =r  length  of  well  screened  interval  "mi****: 

«tf       =  effective  porosity  of  gravel  pack  (dimensionless) 

■:'  0.041  =  a  conversion  factor 

Example:  For  11"  diameter  borehole,  4"  casing  diameter,  filter  pack  porosity  =  .30, 
screened  interval  =  10  feet 

Saturated  Filter  Pack  Unit  Volume  =  0.041  (1 1 2  -  42)  (1 0)  (.30) 
=  12.9  gal 

Casing  Unit  Volume  =  0.041  (4)2  (10)  =  6.6  gal 

Total  Unit  Volume  =  Saturated  Filter  Pack  Volume  +  Casing  Unit  Volume  =  19.5  gal 

2  Unit  Volumes  =  39  gal 

Purging  is  complete  only  when  all  required  field  parameters  have  stabilized 
(temperature,  pH,  specific  conductance,  turbidity,  and  dissolved  oxygen)  and  a 
minimum  of  two  screen  length  volumes  have  been  purged.  Stabilization  is  achieved 
when  pH  values  are  within  ±0.1  pH  unit,  temperature  within  ±3%,  conductivity  is 
within  ±3%,  dissolved  oxygen  within  ±10%,  and  turbidity  is  within  ±10%.  Turbidity 
should  generally  remain  below  5  nephelometric  turbidity  units  (NTU)  at  completion  of 
purging.  The  Project  Manager  and/or  the  Sampling  Team  Leader  has  the 
responsibility  of  determining  if  redevelopment  of  the  monitor  well  is  necessary  and 
appropriate.  If,  after  4  hours  of  purging,  stabilization  has  not  been  achieved,  current 
readings  will  be  recorded  and  purging  will  be  considered  complete.  Sampling  can 
now  begin. 
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When  a  monitor  well  is  pumped  dry  before  water  stabilization  criteria  has  been 
achieved,  the  sample  shall  be  collected  as  soon  as  a  sufficient  amount  of  fluid  has 
reentered  the  well. 

In  some  instances,  the  standard  procedure  outlined  above  cannot  be  followed. 
Most  commonly,  this  occurs  when  either  well  drawdown  cannot  be  maintained  at 
less  than  0.3  feet,  or  when  the  well  screened  interval  is  deeper  than  the  length  of  the 
pump  hose,  resulting  in  the  pump  not  being  placed  within  the  screened  interval. 
When  these  conditions  occur,  the  following  modifications  are  made: 

•  For  wells  where  the  pump  cannot  reach  the  middle  of  the  screened  interval,  the 
pump  will  be  placed  as  deep  within  the  well  as  possible. 

•  As  a  minimum,  three  well  volumes  of  water  must  be  purged.    The  volume  of 
tifeatp  — sfefcws  water  in  the  well  shall.be  calculated  in  gallons  based  on  feet  of  water  and  casing 

diameter  (see  below  for  calculation  of  volumes).  If  the  well  has  a  filter  pack,  the 
well  volume  plus  the  filter  pack  void  volume  shall  be  used  to  calculate  the 
»*«**  -''required  unit  volume  to  be  evacuated. 

The  casing  unit  volume  (gal)  will  be  calculated  using  the  following  equation: 

-  .......  U<J>1   (AAJ  (7 AS  gallons  / ft.2) 

Casing  Unit  Volume    =  —  ft-  v     ///  v         6  J     ' 

=  0.041  (®m)\Ahfl) 
where  O  =  well  casing  diameter  in  inches  and 

Ah        =  (well  depth  (feet)  -  depth  to  water  (feet)) 

0.041    =  conversion  factor 

The  Saturated  Filter  Pack  Unit  Volume  will  be  calculated  using  the  following 
equation: 


Saturated  Filter  Pack  Unit  Volume  =  UK*-  a)2-(0,a)2](AAa)(ii,)(7.48  gallons  I  ft?) 

4 

2_/rtS.     ^2^ 


■fa  -fr^- 


=  0.041  KOifc)*-  (<S>V)Z]  (Afy)  (ne) 


I 

[ 
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fi 


where  O.         =  well  boring  diameter  in  inches 

in. 

cDJ(>      =  well  casing  diameter  in  inches 

=  (well  depth  (feet)  -  depth  to  water  (feet)) 

na       =  effective  porosity  of  gravel  pack  (dimensionless) 

0.041  =  a  conversion  factor 

Example:   For  11"  diameter  borehole,  4"  casing  diameter,  filter  pack  porosity  =  .30, 
well  depth  =  50'  and  depth  to  water  =  20'. 

Saturated  Filter  Pack  Unit  Volume  =  0.041  (1 1 2  -  42)  (50-20)  (.30) 
=  38.7  gal 

Casing  Unit  Volume  =  0.041  (4)2  (50-20)  =  19.7  gal 

Total  Unit  Volume  =  Saturated  Filter  Pack  Volume  +  Casing  Unit  Volume  =  19.5  gal 

3  Well  Volumes  =  175.2  gal 

Once  this  volume  of  groundwater  has  been  removed,  purging  is  completed  once 
field  parameters  have  stabilized.  Sampling  can  now  begin. 

7.5       Sample  Collection 

Using  low-flow  sampling  procedures,  samples  for  chemical  analysis  shall  be  collected 
immediately  following  purging  without  disturbing  the  pump.  For  slow  recovering  wells  or 
wells  that  were  purged  dry,  the  sample  shall  be  collected  immediately  after  a  sufficient 
volume  is  available.  The  water  quality  samples  shall  be  taken  from  within  the  well  screen 
interval.  The  following  sampling  procedure  shall  used  at  each  well: 

•  Immediately  following  low-flow  purging,  the  pump  will  be  used  to  collect  the 
groundwater  sample.  The  pump  should  not  be  moved  between  purging  and 
sampling. 

•  Identification  labels  for  sample  bottles  shall  be  filled  out  for  each  well. 

•  The  individual  sample  bottles  should  be  filled  in  the  order  given  below: 

Volatile  organic  compounds  (VOCs) 

Ethylene  dibromide  (EDB) 

Semi-volatiies  organic  compounds  (SVOCs) 
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Metals  (Inorganics) 

Inorganic  anions 

Other  parameters 

Field  test  parameters  (pH,  specific  conductance  and  temperature) 

VOC  sample  vials  should  be  completely  filled  so  the  water  forms  a  convex 

meniscus  at  the  top,  then  capped  so  that  no  air  space  exists  in  the  vial. 

Turn  the  vial  over  and  tap  it  to  check  for  bubbles  in  the  vial  which  indicate 

air  space.   If  air  bubbles  are  observed  in  the  sample  vial,  discard  the  vial 

and  collect  another  sample. 
Fill  containers  for  SVOCs,  inorganics,  inorganic  anions,  and  other 
parameters  analyses  almost  full.  Samples  shall  be  preserved  and  managed 
as  detailed  in  the  site-specific  QAPjP.  Time  of  sampling  shall  be  recorded. 
When  collecting  samples  using  preservatives,  the  pH  should  be  periodically 
checked.  This  is  best  accomplished  by  filling  an  extra  vial  during  collection, 
ensuring  it  is  not  overfilled,  then  using  pH  strips  to  check  that  the  sample  is  at 
or  below  the  maximum  pH  allowed.  It  is  never  permissible  to  insert  pH  strips 
into  a  sample  container. 

•  After  the  samples  have  been  collected,  they  should  immediately  be  placed  in  an 
ice-filled  cooler  until  relinquished  to  the  on-site  laboratory  or  shipped  to  the 
appropriate  fixed-based  lab. 

•  Before  decontamination,  the  well  cap  shall  be  replaced  and  locked. 

•  Prior  to  leaving  the  site,  field  documentation  shall  be  completed,  including  the 
chain-of-custody. 

7.6        Decontamination 

Proper  decontamination  (decon)  between  wells  is  essential  for  the  integrity  of  samples.  The 
following  steps  shall  be  adhered  to  during  decontamination: 

•  Potable  water  should  be  pumped  through  the  pump/hose  assemble  for  a  period 
of  2-3  minutes  to  remove  any  remaining  well  water.  This  will  be  discharged  into 
the  purge  water  drum. 

•  Non-phosphate  detergent  such  as  Liquinox  shall  be  flushed  through  the  pump 
and  hose.  This  will  be  recycled  through  the  system  (i.e.  discharged  back  into  the 
soap  solution  container)  for  5  minutes. 

•  Flush  system  with  potable  water  to  removed  all  detergent  solution  from  the 
system. 

•  A  methanol  solution  (composed  of  80%  potable  water  and  20%  pesticide-grade 
methanol)  will  be  pumped  through  the  system.  In  wells  with  a  history  of  little  or 
no  volatile  contamination  (usually  less  than  10  ug/L),  the  flush  will  occur  for  2-3 
minutes  and  the  solution  will  discharged  into  the  purge  water  container.  For 
wells  with  significant  contamination  (>  10  ug/L),  this  solution  will  be  recycled  for 
up  to  15  minutes  to  increase  the  contact  time  between  the  methanol  solution  and 
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commonly  used  to  evaluate  the  accuracy  of  the  lab  procedures.  These  samples  are 
generally  prepared  by  an  independent  laboratory  and  snipped  in  pre-sealed  containers  to 
the  field  to  be  included  with  the  samples  sent  to  the  laboratory  performing  the  analysis  of 
site  samples.  The  analytes  of  interest  and  corresponding  analyte  concentrations  for  the 
spike  samples  shall  be  specified  in  the  request  to  trie  independent  laboratory  providing  the 
samples  in  accordance  with  the  site-specific  QAPP.  These  samples  shall  be  assigned  an 
identification  number,  stored  in  an  iced  cooler,  and  shipped  blind  to  the  laboratory  with  the 
other  samples. 

7.7.8     Background  Samples 

Background  groundwater  samples  are  used  to  assess  the  range  of  concentrations  in  the 
vicinity  of  the  site  which  are  not  the  result  of  site  activities.  These  samples  should  be  taken 
from  areas  not  anticipated  to  have  been  impacted  by  historical  site  operations  (i.e.,  away 
,  from  the  contaminant  source  areas  and  hydrauiicaliy  upgradient  based  on  the  groundwater 
flow  duration).  - '         ~  "-■" 


£££fr    -*<tsP,?s,,.,r> 


The  background  samples  should  be  collected  at  the  locations  and  depths  specified  in  the 
site-specific  QAPP  and/or  SAP.  At  a  minimum,  background  groundwater  samples  shall  be 
collected  for  each  aquifer  zone  sampled.  Where  possible,  the  background  wells  shall  be 
constructed  and  developed  in  the  same  manner  as  the  site  monitoring  wells. 

7.8       Sample  Identification,  Handling,  and  Documentation 

Samples  shall  be  identified,  handled,  and  recorded  as  described  in  this  SOP  and  in 
accordance  with  standard  sample  handling  protocols  indicated  in  the  site-specific  QAPj'P. 


7.9        Documentation 

Field  notes  shall  be  kept  in  a  bound  field  logbook. 
recorded  using  waterproof  ink: 


The  following  information  shall  be 


Names  of  sampling  personnel 

Weather  conditions 

Project  number  and  project  title 

Chain-of-custody  numbers 

Location  and  well  number 

Date  and  time  of  sampling 

Condition  of  the  well 

Decontamination  information 

Initial  and  final  static  water  level,  total  well  depth,  well  stick-up,  and  measuring 

point 

Calculations  (e.g.,  calculation  of  purged  volume) 

Reld  forms  for  well  purging  and  water  quality  information 
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provides  a  copy  to  the  sampling  team  to  document  their  receipt  of  the  split  sample.  The 
split  sample  collected  by  the  sampling  team  is  preserved,  packaged  and  submitted  for 
analysis  in  the  same  manner  as  the  other  characteristic  samples  in  accordance  with  the 
site-specific  QAPP. 

7.7.5  Duplicate  Samples 

Duplicate  samples  are  collected  to  assess  the  total  precision  of  field  and  laboratory 
components  of  the  field  investigation.  Duplicate  samples  are  similar  to  split  samples,  except 
that  duplicate  samples  also  include  environmental  variability  as  the  result  of  the  collection  of 
two  independent  samples.  To  maximize  the  information  available  in  assessing  total 
precision,  duplicate  samples  should  be  collected  from  the  locations  suspected  of  the  highest 
contaminant  concentrations.  Field  measurements,  visual  observations,  and  past  sampling 
results  and  information  on  site  operations  may  be  used  to  select  appropriate  locations  for 
duplicate  analyses.  .    -< 

Duplicate  samples  are  collected  by  repeating  the  entire  sampling  process  immediately  after 
the  original  sample  has  been  collected. 

This  sample  is  to  be  collected  immediately  following  collection  of  the  original  sample.  The 
duplicate  sample  shall  be  preserved  and  handled  in  the  same  manner  as  the  primary 
sample  and  assigned  a  sample  number,  stored  in  the  same  iced  cooler,  and  shipped  to  the 
laboratory  with  the  other  samples.  Whenever  possible,  the  sample  identification  numbers 
for  the  characteristic  sample  and  its  duplicate  shall  be  independent  such  that  the  receiving 
laboratory  is  not  able  to  distinguish  which  samples  are  duplicates  prior  to  analysis.  This 
minimizes  the  potential  for  laboratory  bias. 

7.7.6  Matrix  Spikes  and  Matrix  Spike  Duplicates 

An  extra  volume  of  sample  media  may  be  collected  during  the  sampling  event  for 
performance  of  matrix  spike/matrix  spike  duplicates  by  the  laboratory  to  assess  laboratory 
accuracy  and  precision.  The  samples  shall  be  collected  in  the  same  manner  as  duplicate 
samples  and  are  labeled  extra  volume  samples  for  matrix  spike/matrix  spike  duplicates. 
The  sample  volumes  required  for  these  analyses  shall  be  coordinated  with  the  laboratory 
and  descnbed  in  the  site-specific  QAPP.  Following  shipment  of  the  samples  to  the 
laboratory,  the  laboratory  shall  prepare  matrix  spike  (MS)  and  matrix  spike  duplicate  (MSD) 
samples  and  calculate  the  percent  recovery  and  relative  percent  difference  in 
concentrations  between  the  samples. 

7.7.7  Performance  Evaluation  (PE)  or  Audit  Spike  Samples 

Performance  evaluation,  or  pre-spiked  audit  samples,  may  be  used  to  assess  laboratory 
extraction  efficiency  and  accuracy  in  constituent  identification  and  quantification.  These 
samples  are  helpful  in  assessing  potential  bias  of  analytical  methods.     They  are  also 
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commonly  used  to  evaluate  the  accuracy  of  the  lab  procedures.  These  samples  are 
generally  prepared  by  an  independent  laboratory  and  snipped  in  pre-sealed  containers  to 
the  field  to  be  included  with  the  samples  sent  to  the  laboratory  performing  the  analysis  of 
site  samples.  The  analytes  of  interest  and  corresponding  analyte  concentrations  for  the 
spike  samples  shall  be  specified  in  the  request  to  the  independent  laboratory  providing  the 
samples  in  accordance  with  the  site-specific  QAPP.  These  samples  shall  be  assigned  an 
identification  number,  stored  in  an  iced  cooler,  and  shipped  blind  to  the  laboratory  with  the 
other  samples. 

7.7.8     Background  Samples 

Background  groundwater  samples  are  used  to  assess  the  range  of  concentrations  in  the 
vicinity  of  the  site  which  are  not  the  result  of  site  activities.  These  samples  should  be  taken 
from  areas  not  anticipated  to  have  been  impacted  by  historical  site  operations  (i.e.,  away 
from  the  contaminant  source  areas  and  hydraulically  upgradient  based  on  the  groundwater 
flow  duration). 

The  background  samples  should  be  collected  at  the  locations  and  depths  specified  in  the 
site-specific  QAPP  and/or  SAP.  At  a  minimum,  background  groundwater  samples  shall  be 
collected  for  each  aquifer  zone  sampled.  Where  possible,  the  background  wells  shall  be 
constructed  and  developed  in  the  same  manner  as  the  site  monitoring  wells. 

7.8  Sample  Identification,  Handling,  and  Documentation 

Samples  shall  be  identified,  handled,  and  recorded  as  described  in  this  SOP  and  in 
accordance  with  standard  sample  handling  protocols  indicated  in  the  site-specific  QAPjP. 

7.9  Documentation 

Field  notes  shall  be  kept  in  a  bound  field  logbook.  The  following  information  shall  be 
recorded  using  waterproof  ink: 

Names  of  sampling  personnel 

Weather  conditions 

Project  number  and  project  title 

Chain-of-custody  numbers 

Location  and  well  number 

Date  and  time  of  sampling 

Condition  of  the  well 

Decontamination  information 

Initial  and  final  static  water  level,  total  well  depth,  well  stick-up,  and  measuring 

point 

Calculations  (e.g.,  calculation  of  purged  volume) 

Field  forms  for  well  purging  and  water  quality  information 
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8.0 


Analyses  that  shall  be  performed  by  the  laboratory 

Equipment  calibration  information 

Person  performing  sampling 

Method  of  purging 

Volume  of  water  purged  before  sampling 

Purge  start/stop  times 

Pumping  rate  (if  applicable) 

Field  parameter  measurements  during  purging 

Sample  volume,  number,  and  container  types 

Method  of  sample  collection 

Sample  cooler  shipping  document  number 

Sample  preservation 

Photo-documentation 

QA/QC  samples  collected 

Irregularities  or  problems 


Attachments 

Attachment  A  -  Standard  Potentials  Reference  Sheet 
Attachment  B  -  Standard  Buffer  pH  Values  at  Various  Temperatures 
Attachment  C  -  Bailed  Well  Data  Sheet 
Attachment  D  -  Pumped  Well  Data  Sheet 
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ATTACHMENT  A 
STANDARD  POTENTIALS  OF  CALOMEL  AND  SILVER-SILVER  CHLORIDE 

ELECTRODES  (IN  MILLIVOLTS) 


T°C 

0 
5 

.15 
20 
25 
30 


274 
273 
272 
271 
270 
268 
267 


Es 

Ee  (3N  KCI) 

Ee  (3.5N  KCI)    Ee  (sat  KCI) 
(4.16Nat25°C) 

234 

262 

260 

234 

261 

257 

231 
229 
226 

.260 
259 
257 

.  256    a^.rr254 

254         251 

^          252   ^..;.;248 

222 

255 

250   -  -     244 

219 

253 

248         241 

tf.?5 


For  calomel  reference 

Eh  =  Emeasured  +  Ec 
For  silver-silver  chloride  reference 

Eh  =  ^measured  +  Ee  +  (E°s  -  E°c) 
Zobell  Solution 

Ehzobell  =  0-429  +  0.0024  (25-T) 
For  calomel  reference 

Emeasured  =  0.185  +  0.00164  (25-T) 
For  silver  chloride  reference 

Emeasured  =  0.231  +  0.0013  (25-T) 
Where  T  is  in  degrees  centigrade. 


c 


u 


Jacobs  Engineering  Group  Inc. 
MMR 


16 


Plume  Response  Program 


Q 


Standard  Operating  Procedure 
Field  Soil  Screening 


. 


Equipment 


1.  one  (1)  four-ounce  laboratory  cleaned  glass  sample  collection  jar  for  each  five  feet  of 

2.  One  (1)  field  note  book 

3.  One  (1)  geologic  log 

4.  One  (1)  Flame  Ionization  Detector 

5.  Aluminum  foils  as  needed 

6.  One  (1)  stainless  steel  trowel 

7.  Sample  labels  as  needed 

8.  A  well  heated  room  or  vehicle  to  allow  the  screening  samples  to  equilibrate  to  approximately  70°  F 

The  purpose  of  field  screening  samples  are  to  select  samples  for  laboratory  analysis  and  to  be  used  as  an 
indication  of  possible  volatile  organic  compound  contamination.  Soil  materials  will  be  sampled  by  means 
of  hollow  stem  auger  borings.  Continuous  split-barrel  dry  core  will  be  the  preferred  sampling  method. 
Soil  sample  will  be  collected  at  appropriate  horizons  from  each  borehole  for  laboratory  analysis.  Soil 
samples  will  be  taken  for  field  screening  observations  at  three  foot  depth  intervals,  or  as  determined  by  the 
field  geologist  on  the  basis  of  the  soil  characteristics.  The  selection  of  the  sample  intervals  which  are  most 
likely  to  be  contaminated  will  be  selected  by  the  field  geologist  on  the  basis  of  soil  characteristic  and  field 
indications  of  possible  contamination.  Separate  samples  will  be  collected  for  field  screening  and 
laboratory  analysis.  A  sample  collection  log  will  be  completed  for  each  soil  sample. 

Soil  samples  for  volatile  organic  compound  field  screening  will  be  expeditiously  removed  from  the  soil 
core  and  packed  into  a  four-ounce  laboratory  cleaned  glass  jar  to  minimize  the  loss  of  volatile  compounds. 
The  sample  should  be  collected  using  a  stainless  steel  trowel.  The  trowel  will  be  used  to  collect  a 
composite  sample  from  at  least  three  locations  along  the  soil  core.  The  soil  should  fill  approximately  three- 
fourths  of  the  sample  jar.  No  attempt  should  be  made  to  mix  the  composite  sample  to  minimize  the  loss  of 
volatiles  from  the  sample.  A  discrete  sample  from  zones  exhibiting  strong  indication  of  contamination 
may  be  collected  at  the  discretion  of  the  field  geologist.  The  field  screening  sample  jar  will  then  be 
covered  by  using  a  small  sheet  of  aluminum  foil,  and  then  capped  with  an  air  tight  lid.  The  lid  should  be 
tightened  sufficiently  to  minimize  the  escape  of  volatile  during  the  equilibration  time.  The  following 
information  will  be  recorded  in  the  field  notebook  by  the  field  geologist  or  his  designated  technician: 

•  Boring  and  sample  designation 

•  Name  of  the  sampler 

•  Time  and  date  of  sample  collection 

•  Soil  interval  where  the  sample  was  collected 

•  Field  indications  of  contamination,  if  any.  These  will  include,  but  are  not  limited  to  FID/PID 
readings  taken  over  the  core,  any  odor,  or  discoloration. 

•  Soil  type  and  brief  description 

•  Approximate  outdoor  temperature 


Each  field  screening  sample  jar  will  be  affixed  with  a  label  containing  the  following  information: 

•  Boring  and  sample  designation 

•  Name  of  the  sampler 

•  Time  and  date  of  sample  collection 

•  Soil  interval  where  the  sample  was  collected 
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The  soil  screening  sample  will  be  allowed  to  equilibrate  to  ambient  room  temperature.  The  time  require  for 
temperature  equilibration  will  vary  depending  on  the  soil  characteristics  and  the  outside  temperature. 
Approximately  15  minutes  should  be  allowed  for  equilibration  during  normal  working  conditions.  Colder 
outside  temperatures  will  require  additional  time.  The  field  screening  sample  will  then  be  screened  for  the 
presence  of  volatile  organic  compounds  using  a  portable  flame  ionization  detector  (FID).  The  calibration 
procedure  in  the  instrument  operation  manual  will  be  strictly  followed.  The  FID  will  be  calibrated  to  two 
iso-butylene  standards.  The  time  and  calibration  results  will  be  recorded  in  the  field  note  book  by  the 
person  performing  the  calibration. 

After  the  field  screening  sampled  have  reached  ambient  room  temperature  (approximately  70°F),  the  lid 
will  be  removed  from  the  sample  jar,  taking  care  not  to  damage  the  aluminum  foil  seal.  After  the  lid  has 
been  removed,  the  tip  of  the  FID  will  be  forced  through  the  aluminum  foil  seal,  being  careful  not  to  let  the 
tip  come  into  contact  with  the  soil.  The  volatile  organic  concentration  will  be  read  and  the  highest  reading 
recorded  in  the  field  log  book  along  with  the  time  that  the  sample  was  screened.  The  volatile  organic 
concentration  shall  be  included  in  the  geologic  log  for  the  soil  boring.  No  detections  will  also  be  recorded 
in  the  geologic  log  when  the  concentration  of  organic  volatile  compounds  are  less  then  the  detection  limit 
of  the  FID. 

After  field  screening  of  the  sample  has  been  completed,  the  remaining  soil  should  be  returned  to  the 
original  soil  boring  and  the  soil  placed  upon  the  waste  pile  for  disposal  as  investigation  derived  waste 
(IDW). 
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MASSACHUSETTS  MILITARY 
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POLLUTION  PREVENTION  PLAN 


14  March  1997 


TRAINING  RANGE  AND  IMPACT  AREA 
POLLUTION  PREVENTION  PLAN 


INTRODUCTION 

This  Pollution  Prevention  Plan  covers  the  actions  and  activities  surrounding  the 
central  impact  area  of  the  Massachusetts  Military  Reservation  (MMR)  which 
includes  the  buffer  zone  and  small  arms  ranges  .  The  scope  of  this  document  is 
not  to  conflict  with  other  pollution  prevention  or  spill  prevention  plans  for  MMR. 
Measures  or  programs  found  in  this  document  were  developed  specifically  for 
MMR  and  are  not  to  be  considered  as  standard  procedures  for  other  military 
installations.  The  reduction  and  subsequent  elimination  of  pollution  is  the 
National  Guards  top  environmental  priority.  Source  reduction  is  considered  to  be 
the  best  long  term  and  cost  effective  solution  for  pollution  prevention. 

PURPOSE 

The  purpose  of  this  pollution  prevention  plan  is  to  provide: 

•     Methods  to  identify  opportunities  for  reducing  the  volume  of  hazardous 
material  used  at  MMR. 


• 


• 


Determine  procedures  which  can  be  implemented  in  future  MMR 
pollution  prevention  projects. 

Implement  appropriate  best  management  practices  to  control  the 
discharge  of  pollutants  to  air  and  water. 


BACKGROUND  AND  ACTIVITY  DESCRIPTION  OF  THE  MMR  IMPACT  AREA 

The  MMR  is  an  approximately  22,000  acre  facility  located  on  the  western  end  of 
Cape  Cod,  MA.  Approximately  14,000  acres  of  MMR  constitutes  the  training 
area  and  impact  area.  The  central  impact  area  is  approximately  2,200  acres  in 
size.    Military  and  law  enforcement  training  has  been  conducted  in  the 
training/impact  area  since  the  mid-1 940's.  This  has  included  small  arms  firing 
from  19  ranges,  artillery  and  mortar  firing,  and  demolition  training  at  2  demolition 
ranges.  An  average  of  1 .5  million  rounds  of  small  arms  ammunition  has  been 
fired  over  the  last  three  years.  Over  the  same  period  an  average  of  5,250  rounds 
of  artillery  and  mortar  ammunition  have  been  fired.  Of  this  figure  ,  3,846  rounds 
have  been  Low  -cost  Indirect  Training  Rounds  (LITR).    The  LITR  artillery  rounds 
do  not  contain  explosives  or  hazardous  materials  but  produce  a  small  puff  of 


smoke  to  indicate  where  they  land.    Use  of  LITR  at  MMR  has  increased  from 
363  in  1994  to  2,959  in  1996  resulting  in  no  high  explosive  artillery  use  in  1996. 

POLLUTION  IMPLEMENTATION  PLAN 

This  plan  addresses  two  functional  areas.  The  first  area  is  "operational  actions" 
that  will  be  taken  immediately  to  lessen  the  amount  of  firing  certain  types  of 
ammunition  with  hazardous  components  (demolition  training  is  temporarily 
suspended)  and  inactivation  of  certain  ranges.  The  second  area  is  focused  on 
"mitigation"  of  the  potential  for  lead  migration  to  groundwater  at  the  small  arms 
training  ranges.  These  measures  will  include  installation  of  water  barriers  on  the 
berms,  lead  extraction  from  the  berm  soil  and  demonstration  or  transfer  of  new 
small  arms  range  environmental  technologies  where  appropriate. 

POLLUTION  PREVENTION  -  OPERATIONAL  ACTIONS 

A.  REDUCTION  OF  ACTIVE  SMALL  ARMS  RANGES. 

There  are  20  training  ranges  which  fire  from  around  the  perimeter  of  the 
impact  area.  Firing  will  be  suspended  at  seven  ranges.  They  are  Ranges  D,  K  , 
J,  N.  O,  P,  U.  Once  mitigation  measures  have  taken  place  to  remove  lead  from 
the  impact  berms,  the  suspended  ranges  will  be  used  only  in  the  event  of 
mobilization. 

B.  CHANGE  TYPE  OF  AMMUNITION  FOR  INDIRECT  FIRE  WEAPONS 

The  National  Guard  is  actively  pursuing  ammunition  for  indirect  fire 
weapons  that  can  be  used  at  MMR.   In  the  mid-1 980's  ,  155mm  artillery  high 
explosive  ammunition  was  transitioned  to  the  LITR,  which  does  not  contain 
explosives  or  hazardous  material.  Use  of  high  explosive  artillery  ammunition  is 
no  longer  allowed  at  MMR.  Currently  the  National  Guard  is  seeking  a 
replacement  for  the  high  explosive  ammunition  used  in  mortars.  Our  research 
shows  that  there  are  alternatives  available  for  the  81mm  and  120mm  mortars 
known  as  the  Short  Range  Training  Round  (SRTR)  which  contain  no  explosives 
or  hazardous  materials.    As  soon  as  ammunition  allocations  can  be  adjusted 
MMR  will  request  this  SRTR  ammunition.  The  60mm  and  4.2in  mortars  do  not 
have  alternatives  available  at  this  time. 

POLLUTION  PREVENTION  -  MITIGATION  ACTIONS,  SMALL  ARMS  RANGES 

A.  COVER  EXISTING  BERMS  WITH  WATER  IMPERMIABLE  MATERIAL 

The  majority  of  the  expended  small  arms  munitions  are  located  in  the 
backstop  berms  of  the  small  arms  ranges.  This  is  also  the  location  where  we 
expect  to  find  concentrations  of  lead.  The  only  way  components  of  the 
expended  munitions  can  travel  downward  through  the  soil  mantle  is  through 
water  transport.  The  National  Guard  will  install  flexible  membrane  liners  similar 
to  landfill  caps  over  all  suitable  backstop  areas  within  45  days  as  a  temporary 
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measure.     Approximately  11.3  acres  will  be  covered  on  small  arms  ranges  with 
berms.   Mobilization  asset  ranges  will  remain  covered  until  lead  removal 
operations  are  completed.   Berms  of  active  ranges  will  be  covered  so  that  the 
liner  can  be  temporarily  rolled  back  during  range  firing  and  then  replaced. 


B.  REMOVAL  OF  EXPENDED  MUNITIONS 

A  variety  of  technologies  exist  to  remove  expended  lead  munitions  from 
soils.   In  order  to  ensure  the  maximum  amount  of  munitions  is  removed  in  the 
most  efficient  manner,  bench  testing  of  the  MMR  soils  and  its  properties  is 
required.  This  will  take  approximately  4-6  months.  Based  on  those  results,  soil 
sifting  operations  will  commence  within  6-9  months  to  remove  and  recycle  bulk 
quantities  of  expended  munitions  and  introduce  soil  modifiers  to  minimize  bullet 
corrosion  and  lead  migration. 

C.  RANGE  IMPROVEMENT,  TECHNOLOGY  TRANSFER 

Implement  within  18-24  months,  new  small  arms  range  environmental 
technologies.  Technologies  available  for  implementation  at  MMR  with  18-24 
months  will  include: 

1 .  Non-Toxic  ammunition  (lead  free  standard  combat  ammunition  is 
under  development  for  several  caliber's  and  will  be  used  at  MMR  as 
soon  as  it  goes  into  standard  production) 

2.  Bullet  Traps/SACON  (capture  bullets  before  they  enter  the 
environment).  This  technology  will  be  employed  on  ranges  where  lead 
is  most  concentrated  and  where  the  traps/SACON  will  capture  the  vast 
majority  of  bullets  fired. 

3.  Operation  and  Maintenance  manual  for  the  ranges  will  be  updated  to 
reflect  the  provisions  contained  in  this  plan  once  it  is  approved. 
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1.0    Introduction 


This  Public  Involvement  Plan  has  been  developed  for  the  National  Guard  Bureau  (NGB)  and  the 
Massachusetts  Army  National  Guard  (MAARNG)  to  establish  a  comprehensive  communication 
model  for  the  public  involvement  activities  at  the  Massachusetts  Military  Reservation  (MMR). 
This  plan  includes  public  communication  and  involvement  activities  for  the  following 
environmental  programs  at  MMR:  the  Impact  .Area  Groundwater  Study,  the  Range  Maintenance 
Project,  and  the  Environmental  Impact  Statement/Report  (EIS/EIR).  The  contents  of  this  plan 
are  in  compliance  with  the  Environmental  Protection  Agency  (EPA)  Administrative  Order,  dated 
February  27,  1997. 

This  plan  will:  (1)  detail  the  strategy  for  communicating  progress  to  the  regulators  (EPA  and  the 
Massachusetts  Department  of  Environmental  Protection  [MADEP]),  the  designated  EPA 
Citizens  Advisory  Committee,  the  EIS/EIR  Community  Working  Group,  the  Installation 
Restoration  Program  (IRP)  Long  Range  Water  Supply  Process  Action  Team  (LRWS  PAT),  and 
the  general  public,  and  (2)  provide  information  on  public  involvement  opportunities.  All  of  the 
activities  recommended  throughout  this  plan  will  be  coordinated  with  NGB  and  the  MAARNG. 

It  is  expected  that  with  the  execution  of  this  plan,  communications  during  the  conduct  of  the 
MMR  public  involvement  activities  will  be  comprehensive  and  understandable.  This  strategy  is 
meant  to  promote  two-way  dialogue  among  the  NGB,  the  MAARNG,  and  all  interested  parties. 
Above  all,  this  communication  model  will  ensure  that  public  officials  and  citizens  have  access  to 
the  Impact  Area  Groundwater  Study,  EIS/EIR,  and  Range  Maintenance  Project  progress  and 
informational  materials.  This  plan  defines  a  framework  for  meaningful  public  dialogue  during 
each  of  these  MMR  activities. 

The  plan: 

•  Establishes  a  process  to  maximize  public  involvement  during  the  conduct  of  the  Impact 
Area  Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project; 

•  Identifies  specific  procedures  for  managing  public  and  news  media  communication 
throughout  these  processes;  and 

•  Enhances  cooperation  and  coordination  with  the  regulators,  the  designated  EPA  Citizens 
Advisory  Committee,  the  EIS/EIR  Community  Working  Group,  the  LRWS  PAT,  and  the 
general  public. 

It  is  the  policy  of  the  NGB  and  the  MAARNG  to  keep  the  public  fully  informed  and  involved  with 
proposed  actions  that  have  the  potential  to  affect  the  environment,  safety,  and  public  health. 
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2.0    Purpose  and  Objectives 

This  Public  Involvement  Plan  was  developed  to  ensure  that  the  NGB  and  MAARNG  fully 
demonstrate  to  public  officials,  special  interest  groups,  and  the  concerned  public  that  the  National 
Guard  is  a  reliable  partner  in  environmental  matters.  Therefore,  the  NGB  and  MAARNG  have 
determined  that  the  efforts  involved  with  the  development  and  execution  of  this  plan  will 
maximize  the  flow  of  public  information  and  more  fully  involve  interested  parties  in  the  Impact 
Area  Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project. 

The  NGB  and  the  MAARNG  have  determined  the  following. 

•  Public  affairs  is  essential  to  the  design,  management,  and  execution  of  the  public 
involvement  program  before,  during,  and  after  each  of  these  MMR  activities. 

•  Public  affairs  must  integrate  the  latest  communication  technologies  with  the  media 
relations,  public  information,  community  relations,  command  information,  legislative 
liaison,  interagency  coordination,  and  project  management  elements  of  the  MMR  Impact 
Area  Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project. 

The  NGB  Public  Affairs  Office,  Environmental  Programs  (NGB-PAI-E),  and  the  MMR 
Environmental  Impact  Statement  Public  Affairs  Office  will  have  joint  responsibility  for  the 
execution  of  this  communication  strategy. 

The  NGB  Public  Affairs  Point  of  Contact  is  Dan  Allen,  (703)  681-0707  or  (800)  252- 
8959.  The  MMR  Public  Affairs  Point  of  Contact  is  Don  Consolmagno,  (508)  968-5824. 

The  communication  strategy  emphasized  throughout  this  plan  will  assist  the  NGB  and  the 
MAARNG  to  facilitate  a  full  and  fair  discussion  of  the  Impact  Area  Groundwater  Study,  the 
EIS/EIR,  and  the  Range  Maintenance  Project.  It  will  enable  National  Guard  officials  to  involve 
the  public  as  a  partner  in  the  decision-making  process.  Furthermore,  this  strategy  complies  with 
the  EPA  Administrative  Order,  dated  February  27,  1997. 

The  primary  objective  for  this  communication  strategy  is  to  define  the  public  affairs  activities  for 
the  Impact  Area  Groundwater  Study,  the  EIS/EER,  and  the  Range  Maintenance  Project.  This 
strategy  focuses  upon  specific  activities  to  be  implemented  during  these  activities.   Sections  6.0 
and  7.0  of  this  plan  detail  the  public  affairs  activities  that  will  be  undertaken  during  the  Impact 
Area  Groundwater  Study,  the  EIS/EIR  (including  the  Supplemental  Draft  EIS/EIR),  and  the 
Range  Maintenance  Project. 


• 
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3.0    Ongoing  Studies,  Projects,  and  Issues 

MMR  is  an  approximately  22,000-acre  facility  located  in  western  Cape  Cod  in  the  towns  of 
Bourne,  Falmouth,  Mashpee,  and  Sandwich  in  Barnstable  County.  Military  use  of  MMR  dates 
back  to  1911.  The  most  intensive  use  of  the  facility  occurred  during  and  immediately  after  World 
War  II.  Since  191 1,  the  small  arms  ranges,  the  demolition  ranges,  and  the  impact  area  have  been 
used  for  military  and  law  enforcement  training. 

3 . 1  Description  of  the  Impact  Area  Groundwater  Study 

The  NGB  is  conducting  an  environmental  study  of  the  groundwater  beneath  the  impact  area,  small 
arms  ranges,  and  demolition  ranges  at  the  MMR.  The  goal  of  the  Impact  Area  Groundwater 
Study  is  to  determine  the  effects  of  military  operations  on  the  groundwater  beneath  the  impact 
area. 

The  Impact  Area  Groundwater  Study  began  with  the  commitment  from  Sherri  Goodman,  Deputy 
Undersecretary  of  Defense  for  Environmental  Security  in  July  1996.  Since  that  time,  the  EPA, 
the  MA  DEP,  and  the  LRWS  PAT,  a  community  advisory  group  for  the  MMR  IRP,  have  been 
asked  to  assist  in  the  development  and  review  of  the  study  plan,  analysis,  and  results. 

3.  J.  J  Focus 

The  soil  and  groundwater  in  the  study  area  (the  impact  area,  training  ranges,  and  two  demolition 
ranges)  will  be  analyzed  for  military  operations-related  constituents. 

The  study  area  covers  14,000  acres  in  the  central  portion  of  MMR.  Numerous  firing  ranges,  gun 
and  mortar  positions,  and  two  demolition  ranges  surround  the  impact  area.  When  artillery  pieces 
or  small  arms  are  fired,  the  spent  munitions  enter  the  soils  in  these  locations.  A  search  of  historic 
records  at  MMR  suggests  that  75  percent  of  the  munitions  used  today,  and  in  the  past,  consisted 
of  heavy  metals.  Twenty-five  percent  of  the  munitions  consisted  of  explosives.   Over  an  extended 
period  of  time,  heavy  metals  and  explosives  may  have  built-up  in  the  soils. 

Therefore,  the  study  will  focus  on  any  munitions-related  metals  and  explosives,  and  their  by- 
products, that  may  be  found  in  the  soil  and  groundwater  in  the  study  area,  although  a  percentage 
of  the  samples  will  be  analyzed  for  additional  components.  The  Administrative  Order  requires 
study  of  surface  water  and  storm  water,  in  addition  to  groundwater  and  soil. 

3. 1. 2  Approach 

The  study  is  being  conducted  using  a  flexible  approach.  Initial  sampling  results  will  be  used  to 
focus  further  study.  If  results  indicate  a  need  for  further  study  of  any  one  location,  that 
investigation  will  proceed  immediately. 
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The  initial  part  of  the  study  will  begin  with  the  installation  of  monitoring  wells  within  the  impact 
area.  Selected  ERP  monitoring  wells  will  supplement  these  wells.  The  monitoring  well  network 
will  also  include  the  potable  water  source  investigation  test  wells  installed  by  Stone  and  Webster 
in  1 996  under  contract  to  the  Air  Force  Center  for  Environmental  Excellence. 

During  the  study,  personnel  will  also  review  aerial  photographs  to  locate  potential  sampling  sites; 
survey  the  areas  for  unexploded  ordnance;  and  sample  the  surface  water,  soil,  sediments,  and 
storm  water  as  the  monitoring  wells  are  being  installed.   Soil  samples  from  potential  source  areas 
inside  the  impact  area  will  also  be  taken  and  analyzed. 

Sample  analysis  will  focus  on  compounds  relating  to  explosives  and  heavy  metals.  A  percentage 
of  samples  from  each  sampling  area  will  be  analyzed  for  all  contaminants.  A  selected  number  of 
samples  will  also  be  analyzed  for  other  compounds,  not  related  to  explosives  or  metals. 

A  Preliminary  Risk  Evaluation  will  be  conducted  to  determine  if  the  compounds  found  are  at 
concentrations  that  may  affect  humans  and  plant  and  animal  life. 

If  compounds  are  found  that  have  impacted  the  groundwater,  additional  wells  may  be  installed. 
These  wells  will  be  installed  to  locate  the  source  of  the  compounds. 

3.1.3  Public  Participation 

The  Groundwater  Study  involves  regulators  and  the  public.  The  EPA,  the  MA  DEP,  and  the 
LRWS  PAT  have  played,  and  will  continue  to  play,  an  important  role  in  the  planning  and 
implementation  of  this  study.  Furthermore,  study  plans  and  results  will  be  shared  with  the 
designated  EPA  Citizens  Advisory  Committee.  The  general  public  will  begin  their  opportunity  for 
participation  with  the  distribution  of  the  Draft  Action  Plan  for  the  Impact  Area  Groundwater 
Study. 

Public  involvement  opportunities  will  include: 

•  Progress  updates  at  the  ERP  Senior  Management  Board  meetings. 

•  Informational  open  houses. 

•  Comment  periods. 

•  Progress  updates  published  in  the  print  media. 

•  Status  updates  from  the  LRWS  PAT. 

•  Current  updates  on  the  World  Wide  Web  page  (http://www.tiac.net/users/mmreis). 
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Direct  mailing  of  informational  materials  to  focus  newsletter  mailing  list. 

Points  of  contact  for  the  public  through  the  mail  or  by  telephone  (Unified  Environmental 
Planning  Office,  Building  1204,  Camp  Edwards,  Massachusetts  02542;  508-968-5824  or 
5908.) 


3.  J.  4  Schedule 

The  NGB,  as  manager  of  the  study,  distributed  the  Draft  Action  Plan  to  the  EPA,  the  MA  DEP, 
and  the  MMR  IRP  LRWS  PAT  in  December  1996.  After  review  by  these  groups,  comments 
were  incorporated. 

The  revised  Draft  Action  Plan  is  scheduled  for  release  in  the  public  libraries  of  the  four  towns 
surrounding  MMR  and  in  the  library  at  the  U.S.  Coast  Guard  Air  Station  -  Cape  Cod  on  March 
14,  1997.  The  public  is  invited  to  review  and  comment  on  the  plan.  A  news  release,  announcing 
the  availability  of  the  plan,  will  be  distributed  to  all  area  news  outlets.  An  Open  House,  sponsored 
by  EPA,  will  be  held  on  March  20,  1997,  to  formally  gather  comments  on  the  Draft  Action  Plan. 

Following  the  two  week  public  comment  period,  the  Action  Plan  will  be  finalized. 

The  anticipated  schedule  for  conducting  the  study  is  described  below.  If  activities  occur  that 
result  in  a  delay  in  the  study  and  distribution  of  results,  the  regulators  and  public  will  be  informed. 


• 


The  initial  contracting  work  to  retain  the  technical  firm  to  conduct  the  study  was  begun  on 
March  1,  1997.  The  contractor  will  be  "on-board"  within  45  days  of  the  date  of  the 
Administrative  Order. 

The  Action  Plan  will  be  implemented  by  mid- April  1997. 

The  fieldwork  is  expected  to  take  approximately  4  months. 

A  Preliminary  Risk  Evaluation  will  be  conducted  as  data  becomes  available. 

The  initial  report  on  the  results  and  findings  will  be  available  no  later  than  45  days  after  the 
completion  of  fieldwork. 

Human  Health  Risk  Assessments  will  be  conducted  after  all  initial  fieldwork  is  completed. 
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3.2  Description  of  the  MMR  EIS/ELR 

In  compliance  with  the  National  Environmental  Policy  Act,  the  Massachusetts  Environmental 
Policy  Act,  and  the  Consent  Decree,  the  NGB  and  the  Massachusetts  Military  Division  (MMD)  is 
developing  an  EIS/EIR.  The  EIS/EER  addresses  the  environmental  impacts  related  to  the 
proposed  facilities  upgrade  for  the  Massachusetts  National  Guard    The  Massachusetts  Military 
Division  (MMD)  in  conjunction  with  the  NGB  has  proposed  10  projects  to  support  the  mission  of 
the  MAARNG  and  the  Massachusetts  Air  National  Guard  (MAANG).  These  10  actions  can  be 
divided  into  two  categories:  Range  Projects  and  Cantonment  Projects. 

Five  range  projects  are  being  proposed: 

1.  Modified  Record  Fire  Range:  used  to  train  and  qualify  soldiers  on  the  Ml 6  rifle. 

2.  Multi-Purpose  Machine  Gun  Transition  Range:  used  to  train  and  qualify  soldiers  on  various 
machine  guns  and  the  sniper  rifle. 

3.  Infantry  Squad  Battle  Course,  used  to  train  infantry  soldiers  on  how  to  conduct  small  group 
tactical  movements  and  attack  enemy  positions. 

4.  Military  Operations  on  Urbanized  Terrain-Military  Assault  Course:  used  to  train  individuals  or 
small  groups  on  techniques  used  in  urban  combat  situations. 

5.  Military  Operations  on  Urbanized  Terrain-Collective  Training  Facility:  the  continuation  of 
Military  Operations  on  Urbanized  Terrain  training  used  to  train  small  or  large  group 
techniques  used  in  urban  combat  situations. 

Five  cantonment  projects  are  being  proposed: 

6.  Unit  Training  Equipment  Site:  a  facility  used  to  store  and  maintain  vehicles  and  equipment 
assigned  to  Camp  Edwards. 

7.  Airfield  Control  Tower:  a  facility  that  houses  air  traffic  control  personnel  and  equipment. 

8.  Aircraft  Generation  Unit  Facility:  an  aircraft  hangar  used  to  conduct  minor  pre-flight 
maintenance  activities  on  aircraft  assigned  to  Otis  Air  National  Guard  Base. 

9.  Fire  Station:  a  facility  that  houses  fire  protection  personnel  and  equipment. 

10.  Environmental  Facility:  an  administrative  facility  that  houses  Otis  Air  National  Guard  Base 
environmental  personnel. 
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3.2. 1  Purpose  and  Need 

The  purpose  of  the  proposed  facilities  upgrade  is  to  provide  the  necessary  training  and  facilities  to 
maintain  the  readiness  of  the  Massachusetts  National  Guard  to  stay  current  with  changing  military 
training  and  doctrine.  Military  units  must  maintain  a  high  level  of  training  and  state  of  readiness 
to  support  national  defense  and  state  missions  in  times  of  natural  disaster,  civil  unrest,  and  other 
emergencies.  Reductions  in  the  nation's  active  military  forces  during  the  past  decade  have  placed 
an  even  greater  emphasis  on  the  mission  of  the  Reserve  and  Guard  forces.  Adequate  training 
opportunities  must  be  available  for  military  units  to  achieve  their  mandated  readiness  goals,  which 
can  only  be  attained  with  modern  equipment,  training,  and  support  facilities. 

3.2.2  Public  Participation 

In  addition  to  soliciting  public  and  agency  comment  all  EIS/EIR  documents,  the  NGB, 
Massachusetts  National  Guard,  and  the  MA  DEP's  Executive  Office  of  Environmental  Affairs 
(EOEA)  has  implemented  other  steps  to  keep  the  regulators  and  public  informed  regarding  the 
proposed  projects.  These  steps  were  taken  both  prior  to  and  during  the  preparation  of  the  Draft 
EIS/EER.  The  steps  will  continue  to  be  implemented  throughout  the  entire  EIS/EIR  process. 

The  following  public  participation  methods  are,  or  have  been,  implemented. 

•  A  Notice  of  Intent  was  published  in  the  Federal  Register  in  August  1994  to  announce  the 
NGB  and  Massachusetts  National  Guard's  intention  to  begin  an  Environmental  Impact 
Statement  for  the  10  proposed  projects. 

•  A  Public  Scoping  Meeting  was  held  at  the  Morse  Pond  School  in  Falmouth  on  November  2, 
1994,  to  identify  potential  alternatives  and  public  concerns  associated  with  the  10  proposed 
projects.  This  meeting  included  information  booths  staffed  with  MAARNG  and  MAANG 
personnel  to  answer  questions  and  provide  technical  background  on  the  10  projects,  and  a 
discussion  panel  consisting  of  representatives  from  EOEA,  NGB,  MAARNG,  and  MAANG. 

•  The  public  comment  period  for  the  Draft  EIS/EIR  began  on  December  3,  1996  and  has  been 
extended  to  end  on  April  9,  1997. 


• 


• 


Public  information  sessions  (open  houses)  were  held  in  Bourne,  Falmouth,  Mashpee,  and 
Sandwich  and  at  the  MMR  following  the  release  of  the  Draft  EIS/EIR  and  before  the  public 
meeting  in  Falmouth. 

A  public  meeting  was  held  in  Falmouth  on  January  15,  1997,  to  accept  comments  on  the  Draft 
EIS/EIR. 

Quarterly  newsletters  to  update  the  public  on  the  status  of  the  Draft  EIS/EER  and  other 
associated  issues  are  mailed  to  approximately  1,300  people. 
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•  MAARNG  has  established  a  web  page  (http://www.tiac.net/users/mmreis)  that  provides 
information  on  the  proposed  projects  and  the  EIS/EIR. 

•  The  Unified  Environmental  Planning  Office  at  MMR  provides  an  additional  on-site  resource 
available  to  the  public  for  information  regarding  the  status  of  the  EIS/EIR. 


• 


A  Community  Working  Group  is  being  formed  by  EOEA  to  assist  in  the  review  of  the  Draft 
EIS/EIR  and  the  upcoming  Supplemental  Draft  EIS/EIR. 


3. 2. 3  Supplemental  Draft  EIS/EIR 

In  February  1 997,  the  NGB  and  the  Massachusetts  National  Guard  announced  that  a 
Supplemental  Draft  EIS/EIR  will  be  issued  after  receiving  the  data  from  initial  investigations  of 
the  Impact  .Area  Groundwater  Study.  This  supplemental  document  will  be  released  for  public 
review  and  comment  following  the  same  communications  strategy  (comment  period,  open  houses, 
and  public  meeting)  used  for  the  Draft  EIS/EIR. 

The  Supplemental  Draft  EIS/EIR  will  include  the  information  contained  in  the  Draft  EIS/EIR, 
plus  data  from  the  Impact  Area  Groundwater  Study.  The  Community  Working  Group  will  be 
asked  to  assist  the  NGB  and  the  Massachusetts  National  Guard  in  reviewing  the  data  in  the  Draft 
and  Supplemental  EIS/EIR. 


3.3  Description  of  the  Range  Maintenance  Project 

On  March  3,  1997,  Lieutenant  General  Edward  D.  Baca,  Chief  of  the  National  Guard  Bureau,  and 
Major  General  Raymond  A.  Vezina,  Adjutant  General  for  the  State  of  Massachusetts,  announced 
that  a  Range  Maintenance  Project  will  begin  immediately.  This  project  will  address  regulatory 
and  public  concerns  about  range  training  operations  at  MMR. 

3.3.1  MMR  Actions 

The  immediate  actions  to  be  taken  by  the  NGB  and  the  MAARNG  are: 

•  Procurement  and  installation  of  impermeable  flexible  membrane  liners  to  cover  the  berms  and 
backstops  of  all  existing  small  arms  ranges  at  MMR.  This  cover  will  eliminate  water  transport 
of  lead  through  the  soil. 

•  Suspension  of  firing  of  lead  munitions  on  9  small  arms  ranges  on  MMR. 

•  Action  to  determine  the  best  technology  to  remove  lead  and  other  metals  from  the  berms  and 
backstops  of  all  existing  small  arms  ranges. 
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Future  actions  will  include: 

•     Changing  the  type  of  projectiles  being  used  to  train  crews  of  indirect  fire  weapons  (mortars) 
from  those  that  explode  on  impact  (high  explosives)  to  an  environmentally-friendly  round, 
such  as  the  Low-cost  Indirect  Training  Round  (LITR)  which  does  not  explode  on  impact. 
The  MAARNG  is  currently  using  the  LITR  when  firing  the  155-millimeter  Howitzer  artillery 
piece.   The  LITR  contains  a  smoke  charge  for  spotting,  but  no  explosives. 

•  Seek  funding  to  refurbish  all  active  ranges  to  include  new  technologies  such  as  munitions- 
absorbing  concrete,  called  sacon,  and  bullet  traps.  New  range  designs  will  consolidate  spent 
munitions  that  can  be  reprocessed    Further  availability  of  "environmentally-safe"  munitions 
will  be  sought. 

•  Incorporate  use  of  more  simulation  capabilities  for  training. 

3. 3. 2  Public  Participation 

The  NGB  and  the  MAARNG  will  continue  to  work  with  the  EPA,  the  MA  DEP,  and  the  public  to 
ensure  that  these  measures  will  go  forward  to  allay  public  concerns  and  protect  the  health  and 
safety  of  the  military  personnel  on  the  base  and  the  surrounding  community  neighbors.  The 
regulators  will  be  kept  abreast  of  progress  through  update  meetings  and  progress  reports.  The 
public  will  be  updated  on  progress  through  existing  IRP  Senior  Management  Board  meetings, 
informational  open  houses,  progress  updates,  the  quarterly  newsletter,  and  the  MMR  World  Wide 
Web  page. 

3.4  Description  of  the  EPA  Administrative  Order 

The  EPA  Region  I,  issued  an  Administrative  Order  on  February  27,  1997,  in  response  to 
concerns  about  the  impacts  of  range  training  operations  on  the  groundwater  under,  near,  and 
emanating  from  the  MMR  Camp  Edwards  Impact  Area  and  Training  Ranges.  This  Order  was 
issued  through  the  authority  of  Section  1431  of  the  Safe  Drinking  Water  Act. 

3. 4.  J  Scope  of  Work 

The  Scope  of  Work,  attached  to  the  Administrative  Order,  defines  the  response  actions  and 
obligations  that  the  National  Guard  must  perform  to  implement  the  work  required  under  the 
Administrative  Order.  By  March  14,  1997,  the  NGB  must  provide  to  EPA  and  the  public  any  and 
all  information  in  its  possession  on  known  or  potential  contaminants  in  the  soil  and  groundwater 
on,  near,  and  emanating  from  the  Training  Range  and  Impact  Area.  The  NGB  must  also  make 
available  to  EPA  and  the  public  an  accelerated  schedule  and  work  plan  with  specific  dates  for 
conducting  and  completing  an  independent,  comprehensive  study  of  the  effects  on  public  health 
and  the  environment  of  past,  present,  and  future  activities  on  or  near  the  Training  Range  and 
Impact  .Area.  The  work  plan  must  be  initiated  within  15  days  of  EPA' s  approval  of  the  schedule 
and  the  plan. 
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3.4.2  Public  Involvement 

The  Administrative  Order  requires  that  the  NGB  ensures  adequate  public  involvement  in  all  the 
work  undertaken  in  the  Order.  The  public  involvement  plan  must  include: 

•  Procedures  for  immediately  providing  the  public  with  all  nonprivileged  information  obtained 
or  compiled  under  the  Order. 

=>  The  NGB  and  MAARNG  will  establish  Information  Repositories  in  the  public 

libraries  of  the  four  surrounding  towns  (Bourne,  Falmouth,  Mashpee,  and  Sandwich) 
and  the  U.S.  Coast  Guard  -  Air  Station  Cape  Cod  library  at  MMR.   Copies  of  all 
public  documentation  will  also  be  available  for  public  review  at  the  Unified 
Environmental  Planning  Office  at  MMR.    The  locations  of  these  Information 
Repositories  will  be  announced  in  display  advertisements  and  news  releases. 

•  Coordinating  the  work  under  the  Order  and  Scope  of  Work  with  a  Community  Advisory 
Committee  which  may  be  formed  by  EPA  Region  1 .  The  NGB  will  provide  resources  for  the 
effective  functioning  of  this  group. 

=>  If  this  group  is  formed,  the  NGB  and  the  MAARNG  will  hold  periodic  meetings  to 
provide  status  updates  to  the  public  for  comment  on  the  activities  at  MMR.  It  is 
expected  that  the  meetings  will  be  held  monthly.  However,  if  necessary,  the  frequency 
of  these  meetings  will  be  increased.  Meeting  space  will  be  available  at  the 
Massachusetts  Military  Reservation.   The  NGB  and  MAARNG  will  ensure  that  all 
applicable  reports,  plans,  and  results  are  available  to  the  Committee  for  their  review. 

•  Providing  periodic  oral  and  written  updates  to  the  public  on  the  progress  of  the  work. 

=>  The  NGB  and  MAARNG  will  update  the  public  through  news  releases,  the  focus 
newsletter,  fact  sheets,  progress  updates  published  as  newspaper  display 
advertisements,  the  MMR  World  Wide  Web  page,  open  houses,  mail  outs,  and 
meetings  with  various  community  groups,  including  Upper  Cape  Cod  service 
organizations,  the  IRP  Senior  Management  Board,  and  other  IRP  forums  as 
appropriate. 

•  Immediately  sharing  with  the  public  all  conclusions  reached  by  the  NGB. 

=>  The  NGB  and  MAARNG  will  share  all  study  results  and  conclusions  in  a  timely 
manner  with  the  public  through  news  releases,  the  focus  newsletter,  fact  sheets, 
progress  updates  published  as  newspaper  display  advertisements,  the  MMR  World 
Wide  Web  page,  open  houses,  mail  outs,  and  meetings  with  various  community 
groups,  including  Upper  Cape  Cod  service  organizations,  the  IRP  Senior 
Management  Board,  and  other  IRP  forums  as  appropriate. 
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•    Coordinating  the  work  under  the  Order  and  Scope  of  Work  with  the  response  actions  being 
undertaken  by  the  MMR  IRP. 

rr>  The  NGB  and  MAARNG  will  work  with  the  Public  Affairs  Office  of  the  IRP  to  ensure 
that  Impact  Area  Groundwater  Study,  EIS  EIR,  and  Range  Maintenance  Project 
information  is  available  for  the  IRP  Process  Action  Team  meetings,  as  appropriate, 
and  the  IRP  Senior  Management  Board  meetings.    The  NGB  and  MAARNG  will 
update  members  of  the  Senior  Management  Board.    The  NGB  and  MAARNG  will 
continue  to  work  with  the  LRWS  PAT  during  the  conduct  of  the  Impact  Area 
Groundwater  Study.  Links  to  the  MMR  IRP  Home  Page  on  the  World  Wide  Web  will 
be  established  on  the  MMR  World  Wide  Web  page 
(http./rwww.  tiac.  net,  users,  mmreis). 
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4.0    Principles  of  Public  Dialogue 


One  of  the  most  important  considerations  during  the  conduct  of  the  Impact  Area  Groundwater 
Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project  is  for  the  NGB  and  the  MAARNG  to 
encourage  public  input  throughout  these  activities.  This  is  also  a  principal  tenet  of  the 
Administrative  Order. 

Throughout  these  activities,  the  NGB  and  the  MAARNG  will: 

•  Present  a  clear  and  concise  explanation  of  the  work  being  performed. 

•  Assure  the  public  of  a  full  and  fair  discussion  of  the  issues. 

•  Encourage  public  involvement. 

•  Respond  to  requests  for  information  or  public  documents. 

•  Facilitate  public  comment. 

•  Follow  up. 

4.1      Cardinal  Rules  of  Risk  Communication 

The  following  principles  for  communicating  with  the  public  about  environmental  concerns  have 
been  published  by  the  US  Environmental  Protection  Agency.  They  are  founded  largely  on 
university-based  research  conducted  by  Dr.  Vincent  Covello,  Director,  Center  for  Risk 
Communication  at  Columbia  University,  New  York  City. 

There  are  no  easy  prescriptions  for  successful  risk  communication.  However,  those  who  have 
studied  and  participated  in  recent  debates  about  risk  generally  agree  on  several  cardinal  rules. 
These  rules  apply  equally  well  to  the  public  and  private  sectors. 

1.  Accept  and  involve  the  public  as  a  legitimate  partner 

A  basic  tenet  of  risk  communication  in  a  democracy  is  that  people  and  communities  have  a 
right  to  participate  in  decisions  that  affect  their  lives,  their  property,  and  the  things  they 
value. 

2.  Plan  carefully  and  evaluate  your  efforts 

Communication  will  be  successful  only  if  planned  with  your  receiving  public  in  mind. 
Carefully  evaluate  your  efforts  and  learn  from  the  feedback  you  have  received. 
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3.  Listen  to  the  public's  specific  concerns 

If  you  do  not  listen  to  people,  you  cannot  expect  them  to  listen  to  you.  Communication  is 
a  two-way  activity. 

4.  Be  honest,  frank,  and  open 

In  communicating  risk  information,  trust  and  credibility  are  your  most  precious  assets 
Provide  requested  information  as  soon  as  possible.   Share  more,  not  less. 

5.  Meet  the  needs  of  the  media 

The  media  is  a  prime  transmitter  of  information  on  risks;  it  plays  a  critical  role  in  setting 
agendas  and  in  determining  outcomes. 

6.  Speak  clearly  and  in  terms  that  are  understandable 

Technical  language  and  jargon  are  useful  as  professional  shorthand,  but  they  are  barriers 
to  successful  communication  with  the  public. 
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5.0   Tasks 

The  NGB  Installation  Logistics  and  Environment  Division  (ELE-E)  is  responsible  for  consultation 
and  coordination  with  the  Department  of  Defense,  the  EPA,  the  MA  DEP,  and  other  internal  or 
external  federal,  regional,  state,  and  local  agencies  or  organizations.  As  manager  of  the  Impact 
Area  Groundwater  Study,  the  EIS/EER,  and  the  Range  Maintenance  Project,  NGB-ILE-E  will: 

•  Produce  and  evaluate  technical  analytical  data. 

•  Consolidate  public  comments. 

•  Respond  to  public  comments. 

•  Perform  document  reviews. 

•  Ensure  that  results  are  effectively  addressed  in  public  documents. 

NGB  Public  Affairs,  Internal  Programs,  Environment  (PAI-E)  and  the  MMR  Environmental 
Impact  Statement  Public  Affairs  Office  have  the  primary  responsibility  for  implementing  this 
Public  Involvement  Plan.   The  Public  Affairs  Offices  will  coordinate  on  all  public  and 
congressional  responses.  These  offices  will: 

Maintain  and  update  the  Public  Involvement  Plan. 

Produce  display  advertisements/legal  notices. 

Develop  fact  sheets,  brochures,  or  newsletters,  as  determined 

Prepare  displays  for  public  meetings. 

Schedule  press  briefings. 

Develop  news  releases. 

Produce  audio-visual  products,  as  required. 

Maintain  a  current  mailing  list. 

Establish  logistical  procedures  for  public  meetings. 

The  NGB  has  identified  the  following  mailing  address  for  receipt  of  public  comment: 

Unified  Environmental  Planning  Office 

Building  1204 

Camp  Edwards,  Massachusetts  02542-5003 
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6.0   The  Communication  Strategy 

The  success  of  this  communication  strategy  is  contained  in  the  most  basic  public  affairs  principle: 
"maximum  information  with  minimum  delay."  This  premise  has  been  incorporated  throughout 
this  plan  to  ensure  numerous  opportunities  for  public  involvement  throughout  the  Impact  Area 
Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project.  These  numerous 
opportunities  are  also  in  compliance  with  the  EPA  Administrative  Order. 

This  plan  builds  upon  the  NGB's  efforts  toward  meaningful  public  dialogue  about  environmental 
matters.  It  acknowledges  a  likely  perception  by  some  that  the  government  is  uninterested  in 
public  concerns  and  is  generally  unwilling  to  take  actions  which  give  consideration  to  those 
concerns. 

The  Public  Affairs  Offices  have  determined  that  the  following  elements,  as  a  minimum,  will  be 
embodied  in  the  public  affairs  program  to  ensure  timely  public  notification  about  the  Impact  Area 
Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project.  These  elements  will  also 
maximize  public  information  and  public  involvement  before  reaching  final  decisions. 

6.1  Congressional  Coordination 

It  is  expected  that  the  members  of  the  Massachusetts  congressional  delegation  will  take  an  active 
interest  in  the  Impact  Area  Groundwater  Study  and  the  Range  Maintenance  Project.  These 
elected  officials  have  already  expressed  interest,  and  will  continue  to  express  interest,  in  the 
EIS/EIR.  Therefore,  the  NGB  has  offered,  and  will  continue  to  offer,  these  members  or  their 
staffs  opportunities  for  briefings  and  periodic  updates  throughout  the  process. 

6.2  Interagency  Coordination 

During  the  Impact  Area  Groundwater  Study,  the  NGB  will  consult  with  representatives  from  the 
Department  of  the  Army  ,  Department  of  the  Air  Force,  and  other  federal  agencies.  The  purpose 
of  this  consultation  is  to  solicit  input  into  the  study.  The  NGB  is  also  coordinating  with  the 
Department  of  the  Army  on  the  Range  Maintenance  Project.  Continual  coordination  on  all  issues 
with  the  EPA  and  the  MA  DEP  will  be  maintained. 

6.3  EPA  Citizen  Advisory  Committee  Coordmation 

During  the  Impact  Area  Groundwater  Study  and  the  Range  Maintenance  Project,  the  NGB  will 
coordinate  the  work  being  conducted  with  the  designated  EPA  Citizen  Advisory  Committee.  The 
NGB  will  provide  resources  for  the  effective  functioning  of  this  committee  and  ensure  that  all 
plans  and  reports  are  provided  for  their  review.  Once  this  group  is  formed,  the  NGB  and  the 
MAARNG  will  hold  periodic  meetings  to  provide  status  updates  on  the  activities  at  MMR.  It  is 
expected  that  the  meetings  will  be  held  monthly.  However,  if  necessary,  the  frequency  of  these 
meetings  will  be  increased.  Meeting  space  will  be  available  at  the  Massachusetts  Military 
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Reservation.  The  NGB  and  MAARNG  will  ensure  that  all  applicable  reports,  plans,  and  results 
are  available  to  the  Committee  for  their  review. 

6.4  Long  Range  Water  Supply  Process  Action  Team  Coordination 

During  the  Impact  Area  Groundwater  Study,  the  NGB  will  consult  with  LRWS  PAT.  The 
purpose  of  this  consultation  is  to  solicit  input  into  the  study  action  plan  and  review  the  study 
results. 

6.5  Community  Working  Group  Coordination 

During  the  EIS/EER,  the  NGB  will  consult  with  the  EOEA-sponsored  Community  Working 
Group.  The  purpose  of  this  consultation  is  to  solicit  input  into  the  Draft  EIS/EIR  and  the 
Supplemental  Draft  EIS/EIR. 

6.6  News  Media 


The  Public  Affairs  Offices  will  ensure  that  press  releases  and  information  materials  are  distributed 
throughout  the  duration  of  the  Impact  Area  Groundwater  Study,  the  EIS/EER,  and  the  Range 
Maintenance  Project  to  the  news  media.  When  applicable,  photographs  will  be  distributed  with 
these  press  releases.  Responses  to  media  queries  will  be  expedited  through  coordination,  as 
appropriate,  with  NGB-ILE-E  subject  matter  experts.  A  listing  of  subject  matter  experts  will  be 
developed  by  NGB-PAI-E  to  aid  the  process  of  expediting  internal  coordination  on  proposed 
news  releases  and  responses  to  media  query.  Responses  to  media  and  public  inquiries  will  be 
available  as  soon  as  possible,  with  a  goal  of  no  longer  than  24  hours. 

During  the  Impact  Area  Groundwater  Study  fieldwork,  daily  press  briefings  will  be  held  to  update 
the  media  on  the  status  of  the  well  drilling  and  sampling  program. 

6.7      Open  Houses 

The  Public  Affairs  Offices  plan  will  hold  open  houses  pertaining  to  the  Impact  Area  Groundwater 
Study,  the  EIS/EER,  and  the  Range  Maintenance  Project.  These  will  be  scheduled  for  federal  and 
state  government  agency  representatives,  special  interest  groups,  service  organizations,  and 
affected  local  citizens  throughout  the  study. 
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6.8  Public  Meetings 

Public  meetings  will  continue  to  be  held  throughout  the  upcoming  Supplemental  Draft  EIS/EER 
public  comment  period.  These  meetings  will  be  held  in  accordance  with  the  National 
Environmental  Policy  Act  and  the  EPA  Administrative  Order. 

6.9  Information  Repositories 

Information  Repositories  will  be  established  to  contain  all  relevant  studies,  plans,  and  findings  for 
the  Impact  .Area  Groundwater  Study,  the  EIS/EER,  and  the  Range  Maintenance  Project.  The 
repositories  will  be  co-located  with  the  available  public  information  regarding  the  IRP.  These 
repositories  will  be  maintained  in  the  public  libraries  in  Bourne,  Falmouth,  Mashpee,  and 
Sandwich,  and  the  U.S.  Coast  Guard  Air  Station  Cape  Cod  library  on  the  Massachusetts  Military 
Reservation.  Relevant  studies,  plans,  and  findings  for  the  Impact  Area  Groundwater  Study,  the 
EIS/EER,  and  the  Range  Maintenance  Project  will  also  be  available  for  public  review  in  the 
Unified  Environmental  Planning  Office  on  the  Massachusetts  Military  Reservation.  The  public 
can  also  review  ERP  information  at  the  IRP  offices  on  MMR. 

6.10  Mailing  List 

A  mailing  list  has  been  developed  for  use  in  informing  the  regulators  and  the  public  about  the 
progress  of  the  Impact  Area  Groundwater  Study,  the  EIS/EER,  and  the  Range  Maintenance 
Project.  The  mailing  list  includes  all  names  and  organizations  currently  receiving  the  focus 
newsletter.  Other  persons  or  organizations  wishing  to  be  included  on  the  mailing  list  should 
notify  Don  Consolmagno,  Unified  Environmental  Planning  Office,  Building  1204,  Camp  Edwards, 
Massachusetts  02542-5003;  telephone:  508-968-5824. 

6.11  IRP  Coordination 

The  NGB  and  the  MAARNG  will  continue  to  attend  the  ERP  Senior  Management  Board  meetings 
to  update  the  public  on  the  progress  of  the  Impact  Area  Groundwater  Study,  the  EIS/EER,  and 
the  Range  Maintenance  Project.  The  Executive  Director  of  the  Special  Military  Reservation 
Commission  co-chairs  the  Senior  Management  Board. 

The  NGB  and  MAARNG  will  also  continue  working  with  the  LRWS  PAT  on  the  Impact  Area 
Groundwater  Study.  This  partnership  will  continue  the  ERP  coordination  efforts.  The  purpose  of 
this  consultation  is  to  solicit  input  into  the  study  action  plan  and  review  of  the  study  results. 

Links  to  the  MMR  IRP  Home  Page  on  the  World  Wide  Web  will  be  established  on  the  MMR 
World  Wide  Web  page  (http://www.tiac.net/users/mmreis). 
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6.12  Informational  Materials 

Fact  sheets,  progress  updates,  and  newsletters  will  be  developed  for  distribution  to  the  public. 
Fact  sheets  will  be  available  at  all  informational  workshops  (open  houses),  public  meetings,  in  the 
information  repositories,  and  at  the  Unified  Environmental  Planning  Office.  Progress  updates  will 
be  published  in  the  print  media  as  a  display  advertisement  and  mailed  to  elected  officials  outside  of 
the  Upper  Cape  Cod  area.  Progress  updates  will  also  be  available  at  the  open  houses,  public 
meetings,  in  the  information  repositories,  and  at  the  Unified  Environmental  Planning  Office.  The 
newsletter  will  be  distributed  to  the  addressees  on  the  mailing  list. 

6.13  World  Wide  Web  Page 

The  MMR  World  Wide  Web  Page  (http://www.tiac.net/users/mmreis)  will  continue  to  be 
updated.  This  Web  page  will  include  the  information  on  the  current  status  of  the  Impact  Area 
Groundwater  Study,  the  EIS/EER,  and  the  Range  Maintenance  Project,  names  and  addresses  of 
National  Guard  contacts,  and  articles  about  various  areas  of  the  activities. 

Links  to  the  MMR  IRP,  the  EPA,  Region  1,  and  the  MA  DEP  Home  Pages  on  the  World  Wide 
Web  will  be  established  on  the  MMR  World  Wide  Web  page. 

6.14  Display  Advertisements 

Display  advertisements  will  be  developed  and  placed  in  Upper  Cape  Cod  newspapers  to  announce 
major  events,  such  as  open  houses  and  public  meetings,  along  with  the  availability  of  plans  and 
reports. 
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7.0    Public  Involvement  Specifics 


This  Public  Involvement  Plan  is  currently  being  implemented.  Some  specific  activities  which  have 
taken  place  or  are  planned  to  ensure  full  communication  and  public  involvement  in  NGB  and 
MAARNG  activities  are  listed  below. 

7.1  Near  Term  Public  Involvement  Activities 
Near-term  public  communication  efforts  include: 

•  A  presentation  about  explosives  and  their  constituents  to  educate  members  of  the  Long  Range 
Water  Supply  Process  Action  Team.  (February  1997) 

•  Meetings  with  EPA,  MA  DEP,  and  LRWS  PAT  to  discuss  comments  on  the  Impact  Area 
Groundwater  Study  Draft  Action  Plan.  (March  1997) 


• 


• 


Establishing  Information  Repositories  in  the  local  public  libraries  and  at  the  Unified 
Environmental  Planning  Office.  (March  1997) 

Development  of  a  responsiveness  summary,  included  as  an  appendix  to  the  Impact  Area 
Groundwater  Study  Draft  Action  Plan,  detailing  the  disposition  of  all  comments  on  the  plan. 
(March  1997) 

Development  of  an  Executive  Summary  and  a  Groundwater  Terminology  Glossary  for  the 
public  release  of  the  Impact  Area  Groundwater  Study  Draft  Action  Plan.  (March  1997) 

Display  advertisements  in  area  newspapers  announcing  the  public  availability  of  the  Impact 
Area  Groundwater  Study  Draft  Action  Plan  in  the  local  libraries  and  the  Unified 
Environmental  Planning  Office.  (March  1997) 

A  comment  period  for  the  public  to  review  and  comment  on  the  Impact  Area  Groundwater 
Study  Draft  Action  Plan.  (March  14  -  March  31,  1997) 

An  open  house  and  update  of  the  Impact  Area  Groundwater  Study  progress  at  the  monthly 
Senior  Management  Board  meeting.  (March  18,  1997) 

•     An  EPA-sponsored  public  meeting  during  the  Impact  Area  Groundwater  Study  Draft  Action 
Plan  comment  period  to  receive  comments  from  the  public  on  the  plan.  (March  20,  1997) 


• 


• 
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7.2  Ongoing  Public  Involvement  Activities 

Ongoing  public  communication  efforts  for  the  Impact  Area  Groundwater  Study,  the  EIS/EER,  and 
the  Range  Maintenance  Project  include: 


Periodic  meetings  with  the  designated  EPA  Citizens  Advisory  Committee. 

Continual  meetings  with  regulators  and  the  LRWS  PAT. 

Periodic  meetings  with  the  EIS/EIR  Community  Working  Group. 

Display  advertisements  in  area  newspapers  announcing  the  public  availability  of  the  plans  and 
study  results  in  the  local  libraries  and  the  Unified  Environmental  Planning  Office. 

Public  comment  periods  upon  the  release  of  documents. 

Public  open  houses  at  intervals  throughout  the  activities. 

Exhibits  for  use  during  open  houses. 

Fact  sheets  regarding  various  aspects  of  the  Impact  Area  Groundwater  Study,  the  EIS/EER, 
and  the  Range  Maintenance  Project. 

Progress  updates  throughout  the  life  of  the  Impact  Area  Groundwater  Study,  the  EIS/EIR, 
and  the  Range  Maintenance  Project. 

Articles  for  the  focus  newsletter  describing  the  progress  Impact  Area  Groundwater  Study,  the 
EIS/EIR,  and  the  Range  Maintenance  Project. 

Elected  officials  (federal,  state,  and  local)  updates  on  the  progress  of  the  Impact  Area 
Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance  Project. 

Updates  of  the  Impact  Area  Groundwater  Study,  the  EIS/EIR,  and  the  Range  Maintenance 
Project  progress  at  IRP  Senior  Management  Board  meetings. 

Weekly  updates  to  the  MMR  Wreb  page  -  http://www.tiac.net/users/mmreis. 

Availability  of  a  Speakers  Bureau  to  inform  community  organizations  about  the  Impact  Area 
Groundwater  Study,  the  EIS/EER,  and  the  Range  Maintenance  Project. 

Consideration  for  holding  periodic  Senior  Executive  In  Progress  Review  Briefings  for  the 
purpose  of  status  updates  and  problem  resolution.  Desired  participation  in  these  briefings 
would  be  NGB,  MAARNG,  EPA,  and  MA  DEP. 
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